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A LIGHTNING RADIOGRAPH. 





BY R. K. DUNCAN. 





For some time accounts have ap- 
. peared in various scientific publica- 
tions and the daily press of a method 
by which shadowgraphs might be 
obtained by the aid of X rays 


without the use of any Crookes 
tube. 
W. D. Crumbie, of New York, 


obtained a fine impression of a 
Columbian silver coin by placing 
it in a plate-holder and exposing 
it to an electric discharge between 
two brass plates. He thereupon 
announced in the Evening Post 
that he had discovered a new 
method by which X rays might be 
induced. 

Dolbear, of Tufts College, next 
stated that he also had obtained -an 
impression of an object by placing 
it in the plate-holder, between the 
terminals of a Holtz machine, and, 
according to the newspapers, that 
he, and he alone, was deserving of 
all the credit that had gone to 
Roentgen, for it seems he had ac- 
complished this feat some years 
before. 

In England, Lord Blytheswood ob- 
tained impressions of objects by 
exposing the covered plate-holder to 
the electro-magnetic field of a large 
Wimshurst machine. He also found 
that he could obtain these impressions 
without exposing the plate-holder to 
the direct discharge of the machine, 
but that any part. of the electro- 
magnetic field was efficacious. So 
far as the experimental work is con- 
cerned, I have verified the results 
of these gentlemen, but, unfortunately 
for their theory as to the X rays, 
I have obtained in each case a posi- 
tive impression of the object and not 
a true shadowgraph at all. 

In the verification of Crumbie’s 
experiment I noticed great brushes 
radiating out from each side of the 
impression, showing clearly that it 
was due to the electrical discharge. 

In exposing the coin to the electro- 
magnetic field outside the direct dis- 
charge I obtained a clear impression 
of the coin down to the finest detail, 


but since the coin was covered with 
a heavy watch glass, and since, in 
addition, glass is impermeable to 
X rays, the action could not surely 
have been accomplished by their aid. 

A most important corroboration of 
my contention has recently come to 
me from Auburn, N. Y., in the 
shape of a very remarkable negative. 
This negative was taken last year by 
Mr. W. Tabor, of Auburn, and was 
sent to me by Mr. G. S. Reynolds, of 
the same place. 

At first glance it is acommon-place 
negative enough—that of a horee and 
carriage and a mass of shrubbery— 
but a closer inspection brings out the 
somewhat remarkable fact that the 


and this experiment, unconsciously 
carved out, is but what we might have 
expected from the known conditions. 
At the moment of the flash we evi- 
dently had the whole space for miles 
around permeated by electro-magnetic 
waves of the utmost intensity, and 
we might, therefore, fairly expect the 
effect to be instantaneous. The 


corroboration of my statement that 
such effects can not be due to X rays 
lies in the fact that we have here an 
indubitable print of the lettering and 
not a blank shadow, such as weshould 
certainly have from the action of X 
rays. 


-<.>- —__——_ 
Electric Railway Work in Ohio. 
The Dayton Traction Company, 





A Ligntnrmye RADIOGRAPH. 


word “‘exposed ” is printed in inverted 
order across the body of the horse. 

Now, the word ‘‘exposed,” as every- 
body interested in photography 
knows, is printed on the slide of 
every plate-holder. Before exposure 
the slide is placed with the lettering 
inside, and after exposure outside, 
obviously to tell one whether he has 
used the plate or not. 

Mr. Reynolds writes me that either 
before or after the exposure the plate- 
holder, with its contents, was exposed 
to the lightning flash from a coming 
thunder-storm. After development, 
to his surprise, the lettering was 
found on the negative as stated. 

Now, is this result so surprising 
after all? The lightning flash is but 
the Holtz machine discharge in its 
grandest and most magnificent form, 


of Dayton, Ohio, have contracted 
with Stern & Silverman, of Phila- 
delphia, Pa., for the building of their 
line from Dayton to Miamisburg, 
Ohio, a distance of 12 miles. The 
contract calls for the furnishing of 
the roadbed complete with bridges, 
cars, trucks and motors, Corliss 
engines, boilers, dynamos, and the 
erection of steel and brick car-barn 
and power station, all to be in opera- 
tion by July 1, 1896. 





Changed His [ind Quickly. 


The following was received by the 
General Electric Company, written 


on a postal card: 
Boston, Mass., December 18, 1895. 
Dear Str— Will you be so Kind as to send mea 
Ca‘alogue free of all Expenses By Post Prepaid, and 
oblige 
P. S.—I have changed my mind so Please Do not 
send it. 








165 


ON THE SENSITIVENESS OF CER- 
TAIN SALTS TO THE X RAY. 


BY THOMAS A. EDISON, 


As J have previously stated, well 
crystallized tungstate of calcium made 
by the fusion process is extremely 
The 
next best fluorescing salt is tungstate 


sensitive to the Roentgen ray. 


of strontium, made in the same man- 
ner. Tungstate of barium or lead 
does not appreciably fluoresce. There 
are a number of other salts and min- 
erals which fluoresce. The following 
is a list: Subchloride of mercury, 
mercury diphenyl, cadmium iodide, 
sulphide calcium, potassium bromide, 
tetrametaphosphate of lead, potassium 
iodide, mercurous chloride, bromide 
lead, sulphate lead, fluorite, pow- 
dered lead glass, pectolite, sodium 
ammonia 


cressotinate, salicylate, 


calcium salicylate, salicylic acid. 
The following are salts which fiuo- 
resce less: Powdered German glass, 


barium fluoride, calcium fluoride, 


sodium fluoride, sodium chloride, 


mercuric chloride, cadmium chlo- 
ride, silver chloride, lead chloride, 
lead iodide, sodium bromide, cad- 
lithia 


cadium sulphate, uranium sulphate, 


mium, bromide, mercury, 
uranium phosphate, uranium nitrate, 
acetate, 


of 


uranium molybdic acid, 


silicate potash dry, sodium 
bromide, wulfenite, orthoclase anda- 
lucite, herdinite, pyromorphite, 
apatite, calcite, danburite, calcium 
carbonate, strontium acetate, sodi- 
um tartrate, barium sulphobenzoic, 
calcium iodide, true and artificial 
ammonium benzoic. It is anoma- 
lous that rock salt, being practically 
transparent to radiant light and heat, 
should powerfully absorb the X ray 
and give strong fluorescence. 

Further with the 


fluorescence of different chemicals 


experiments 


under the influence of the X ray have 
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added a few more to the list already 
mentioned. The following fluoresce: 
Cadmium tungstate, tungstate of 
zinc, lithia benzoate, tannate of lead, 
carbonate of lead, salicylate of potas- 
sium, carbonate of silver, sodium 
salicylate, sodium carbonate, sodium 
tungstate, zinc acetate, zinc chloride, 
zinc carbonate, molybdate of zinc, 
benzoic acid, malic acid, dipheny- 
lamine, ruffigallic acid, pyridin 
nitrate. 

I have, so far, found no salt of the 
following metals to fluoresce: Alu- 
minum, antimony, arsenic, borax, 
beryllium, bismuth, cerium, chro- 
mium, cobalt, copper, gold, iridium, 
magnesium, manganese, nickel, tin, 
titanium. 

The crystals of the following chem- 
icals give spots of light when held 
close to the bulb within a dark box. 
The light has the glow worm color of 
phosphorescence and is due to the elec- 
tric discharge and not to the X ray: 
Ammonium sulphocyanide, calcium 
formate, calcium nitrate, iron citrate, 
silver nitrate, soda lime, zine cyanide, 
zinc hypermanganate, zinc  vale- 
rianate. 

With plates of fluorite I have found 
that the phosphorescence penetrates 
the plate very slowly. If held before 
a fluorescing tube for one minute the 
phosphorescence penetrates for one- 
sixteenth of an inch deep in the 
plate. This part, when held edge- 
wise, is brilliant ; beyond is dark. 

A dry plate (photographic) does 
not fluoresce to the eye when sub- 
mitted to the X ray in adark box, 
although nearly all the crystals of 
silver salts fluoresce. 
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EDISON’S FLUOROSCOPE. 


A DEVICE THAT PROMISES TO BE OF 
GREAT VALUE TO THE MED- 


ICAL PROFESSION. 





After much exhaustive experiment- 
ing, Thomas A. Edison has developed 
a device which, in its ultimate state 
of evolution, promises to be of very 
great value to the medical profession, 
especially to surgeons. He calls it 
the “‘ fluoroscope.” By means of it, 
in conjunction with a Crookes tube, 
the whole interior economy of the 
human body may be made visible to the 
eye. Mr. Edison admits that at pres- 
ent the fluoroscope is probably in a 
crude state; even so, the results ac- 
complished with it are marvelous. 

The fluoroscope consists of a light- 
tight pasteboard box, painted black 
inside, with tapering sides and a 
square, flatend. At the smaller end 
is a leather piece edged with plush 
braid. This leather piece is so shaped 
that when held to the face the eyes 
are free to look into the box toward 
the larger end, and all light is ex- 
cluded. ‘The box is about a foot 
long and is equipped with a handle as 
well as a strap passing around the 
head, which may be ysed to hold it 
tightly to the eyes in case the oper- 
ator desires the use of both hands. 
The flat end of the pox is about six 
inches square. The interior face of 
this end is coated with crystals of cal- 
cium tungstate in the following man- 
ner: The pasteboard is first covered 
with white paper, which is afterward 
coated with collodion. Fine crystals 


of calcium tungstate are sifted on the 
collodion, and then coarser ones, un- 
til the surface is smoothly and com- 
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pletely covered with a thin coating of 
the crystals. The end is then at- 
tached to the box. 

By holding a human hand between 
the fluoroscope and a Crookes tube, 
and looking through the opening for 
the eyes, the tones of the hand may 
be distinctly seen. The fluorescence 
of the calcium tungstate apparently 
changes the rays from the Crookes 
tube into ordinary light*after they 
have passed through the hand, thus 
making the bones visible to the hu- 
man eye. 

In speaking of his experiments in 
fluorescence, Mr. Edison said last 
Saturday to a representative of the 
ELECTRICAL REVIEW: 

‘* After trying over 1,800 different 
salts I have found 72 that fluoresce. 
The best of these is tungstate of cal- 
cium; but as I am still continuing 
my work in this direction, I may find 
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EDISON’s FLUOROSCOPE, 


something even better. With the 
fluoroscope in its present state, and 
using a current of four amperes, I 
can see perfectly the interior of the 
hand. If I can get Crookes tubes 
to stand eight amperes of current, I 
hope with a large fluoroscope to be 
able to see the whole of the body. 
If I hold my hand close to the tube 
the rays seem to pass through bones 
aud all and I can see nothing. Six 
inches from the tube the bones come 
out strong and clear and there is no 
image of the flesh. About a foot 
away from the tube the flesh is visible, 
and a faint outline of the hand can 
be seen eight feet from the tube.” 

‘Can you detect the circulation of 
the blood at any distance from the 
tube?” the REVIEW man inquired. 

‘‘No, the blood is not visible. 
I expect to arrange a set of apparatus 
in compact form for use in hospitals. 
The tube, induction coil and batteries 
to supply current will be placed in an 
inclosed wooden box. A patient with 
a broken or diseased limb will place 
the affected member on top of the 
box, and a physician withja fluoroscope 
can then see at a glance any abnormal 
conditions. 

“‘Say, this thing is all right for 
doctors, but looking at the inside of 
my hand makes me sick. Br-r-r!” 
and Mr. Edison shuddered in disgust. 

‘¢ Have you formed any idea of the 
nature of the X ray?” was asked. 

‘Not even a remote idea. Don’t 
know a thing about it. Why, look 
here. We’ve been working with or- 
dinary light for 300 years, and see 
how little we know about it. We've 
been working hard on electricity for 
100 years and we know nothing about 
it. How are we going to know any- 
thing about the X ray after only six 
weeks’ work ?” 


AN INTERVIEW WITH ROENTGEN. 





A VISIT TO HIS LABORATORY IN 


WURZBURG. 





Mr. H. J. W. Dam, of London, for- 
merly of New York, where he was 
well known in electrical circles, was 
recently commissioned by cable from 
the enterprising publisher of Me- 
Clure’s Magazine, of New York, to 
visit Professor Roentgen at Wurz- 
burg and interview him in relation to 
his latest discovery. Through the 
courtesy of McClure’s we are privi- 
leged to give the interview below : 


Professor Roentgen entered hurriedly, 
something like an amiable gust of wind. 
He is a tall, slender and loose-limbed man, 
whose whole appearance bespeaks enthu- 
siasm and energy. He wore a dark blue 
sack suit, and his long, dark hair stood 
straight up from his forehead, as if he were 
permanently electrified by his own enthu- 
siasm. His voice is full and deep, he speaks 
rapidly, and, altogether, he seems clearly a 
man who, once upon the track of a mystery 
which appealed to him, would pursue it 
with unremitting vigor. His eyes are kind, 
quick and penetrating; and there is no 
doubt that he much prefers gazing at a 
Crookes tube to beholding a visitor, visitors 
at present robbing him of much valued 
time. The meeting was by appointment, 
however, and his greeting was cordial and 
hearty. In addition to his own language 
he speaks French well and English scien- 
tifically, which is different from speaking it 
popularly. These three tongues being more 
or less within the equipment of his visitor, 
the conversation proceeded on an inter- 
national or polyglot basis, so to speak, vary- 
ing at necessity’s demand. 

It transpired, in the course of inquiry, 
that the professor is a married man and 50 
years of age, though his eyes have the 
enthusiasm of 25. He was born near Zurich 
and educated there, and completed his studies 
and took his degree at Utrecht. He has 
been at Wurzburg about seven years, and 
had made no discoveries which he considered 
of great importance prior to the one under 
consideration. These details were given 
under good-natured protest, he failing to 
understand why his personality should inter- 
est the public. Ile declined to admire him- 
self or his results in any degree, and laughed 
at the idea of being famous. The professor 
is too deeply interested in science to waste 
any time in thinking about himself. His 
emperor had /féted, flattered, and decorated 
him, and he was loyally grateful. It was 
evident, however, that fame and applause 
had small attractions for him, compared to 
the mysteries still hidden in the vacuum 
tubes of the other room. 

‘* Now, then,” said he, smiling, and with 
some impatience, when the preliminary 
questions at which he chafed were over, 
“you have come to see the invisible rays.” 

‘*Is the invisible visible ?” 

‘*Not to the eye, but its results are. 
Come in here.” 

He led the way to the other square room 
mentioned and indicated the induction coil 
with which his researches were made—an 
ordinary Rhumkorff coil, with a spark of 
from four to six inches, charged by a current 
of 20 amperes. Two wires led from the 
coil, through an open door, into a smaller 
room on the right. In thisroom wasasmall 
table carrying a Crookes tube connected 
with the coil. The most striking object in 
the room, however, was a huge and myste- 
rious tin box, about seven feet < and four 
feet square. It stood on end, like a huge 
packing case, its side being perhaps five 
inches from the Crookes tube. 

The professor explained the mystery of 
the tin box, to the effect that it was a device 
of his own for obtaining a portable dark 
room. When he began his investigations 
he used the whole room, as was shown by 
the heavy blinds and curtains so arranged 
as to exclude the entrance of all interfering 
light from the windows. In the side of the 
tin box, at the point immediately against 
the tube, was a circular sheet of aluminum 
one millimetre in thickness, and perhaps 18 
inches in diameter, soldered to the surround- 
ing tin. To study his rays the professor 
had only to turn on the current, enter the 
box, close the door, and in perfect darkness 
inspect only such light or light effects as he 
had a right to consider his own, hiding his 
light, in fact, not under the Biblical bushel, 
but in a more commodious box. 

‘*Step inside,” said he, opening the door, 
which was on the side of the box farthest 
from the tube. I immediately did so, not 
altogether certain whether my skeleton was 
to be photographed for general inspection, 
or my secret thoughts held up to light on a 
glass plate. ‘‘You will find a sheet of 
barium paper on the shelf,” he added, and 
then went away to the coil. The door was 
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closed, and the interior of the box became 
black darkness. The first thing I found 
was a wooden stool, on which I resolved to 
sit. ‘Then 1 found the shelf on the side 
next the tube, and then the sheet of paper 
prepared with barium siotipaamaaiiie I 
was thus being shown the first phenomenon 
which attracted the discoverer’s attention 
and led to the discovery; namely, the pass- 
age of rays, themselves, wholly invisible, 
whose | resence was Only indicated by the 
effect they produced on a piece of sensitized 
photographic paper. 

A moment later the black darkness was 
penetrated by the rapid snapping sound of 
the high-pressure current in action, and I 
knew that the tube outside was glowing. 
I held the sheet vertically on the shelf, 
perhaps four inches from the plate. There 
was no change, however, and nothing was 
visible. 

‘Do you see anything ?” he called. 

“ce N oO. ” 

‘*The tension is not high enough;” and 
he proceeded to increase the pressure by 
operating an apparatus of mercury in long 
vertical tubes acted upon automatically by 
a weight lever which stood near the coil. 
In a few moments the sound of the discharge 
again began, and then | made wy first 
acquaintance with the Roentgen rays. 

The moment the current passed the paper 
began to glow. A yellowish-green light 
spread all over its surface in clouds, waves, 
and flashes. The yellow-green lumines- 
cence, all the stranger and stronger in the 
darkness, trembled, wavered, and floated 
over the paper, in rhythm with the snapping 
of the discharge. Through the metal plate, 
the paper, myself, and the tin box, the in- 
visible rays were flying, with an effect 
strange, interesting, and uncanny. The 
metal plate seemed to offer no appreciable 
resistance to the flying force, and the light 
was asrich and full as if nothing lay between 
the paper and the tube. 

‘* Put the book up,” said the professor. 

I felt upon the shelf, in the darkness, a 
heavy book, two inches in thickness, and 
placed this against the plate. It made no 
difference. The rays flew through the metal 
and the book as if neither had been there, 
and the waves of light, rolling cloudlike 
over the paper, showed no change in bright- 
ness, It was a clear, material illustration of 
the ease with which paper and wood are 
penetrated. And then I laid book and paper 
down and put my eyes against therays. All 
was blackness, and I neither saw nor felt 
anything. The discharge was in full force, 
and the rays were flying through my head, 
and, for all I knew, through the side of the 
box behind me. But they were invisible 
and impalpable. They gave no sensation 
whatever. Whatever the mysterious rays 
may be, they are not to be seen, and are to 
be judged only by their works. 

I was loath to leave this historical tin box, 
but time pressed. I thanked the professor, 
who was happy in the reality of his discov- 
ery and the music of his sparks. Then I 
said: ‘‘ Where did you first photograph 
living bones ?” 

‘‘Here,” he said, leading the way into 
the room where the coil stood. He pointed 
to a table on which was another—the latter 
a small, short-legged, wooden one with more 
the shape and size of a wooden seat. It 
was two feet square and painted coal black. 
I viewed it with interest. I would have 
bought it, for the little table on which 
light was first sent through the human 
body will some day be a great historical 
curiosity ; but it was ‘‘ nicht zu verkaufen.” 
A photograph of it would have been a con- 
solation, but for several reasons one was not 
to be had at present. However, the his- 
trical table was there, and was duly in- 
spected. 

‘* How did you take the first hand photo- 
graph ?” | asked. 

The professor went over to a shelf by the 
window, where lay a number of prepared 
glass plates, closely wrapped in black 
paper. He put a Crookes tube underneath 
the table, a few inches from the under side 
of its top. Then he laid his hand flat on 
the top of the table, and placed the glass 
plate loosely on his hand. 

** You ought to have your portrait painted 
in that attitude,” | suggested. 

‘* No, that is nonsense,” said he, smiling. 

‘Or be photographed.” This suggestion 
was made with a deeply hidden purpose. 

The rays from the Koentgen eyes instantly 
penetrated the deeply hidden purpose. 
‘* Oh, no,” said he ; ‘‘ 1] can't Jet you make 
pictures of me. I am too busy.” Clearly 
the professor was entirely too modest to 
gratify the wishes of the curious world. 

‘* Now, Professor,” said I, ‘‘ will you tell 
me the history of the discovery ?” 

‘* There is no history,” he said. ‘‘I have 
been for a long time interested in the prob- 
lem of the cathode rays from a vacuum tube 
as stud'ed by Hertz and Lenard. I had 
followed theirs and other researches with 
great interest, and determined, as soon as I 
had the time, to make some researches of 
my own. Thistime I found at the close 
of last October. I had been at work for 
some days when I discovered something 
new.” 


” 
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‘« What was the date ?” 

‘*The eighth of November.” 

‘* And what was the discovery ?” 

was working with a Crookes tube 
covered by a shield of black cardboard. 
A piece of barium platino-cyanide paper 
lay on the bench there. I had been passing 
a current through the tube, and I noticed a 
peculiar black line across the paper.” 

** What of that ?” 

‘The effect was one which could only be 
produced, in ordinary parlance, by the pass- 
age of light. No light could come from the 
tube, because the shield which covered it 
was impervious to any light known, even 
that of the electric arc.” 

‘*And what did you think?” 

‘I did not think; I investigated. I as- 
sumed that the effect must have come from 
the tube, since its character indicated that it 
could come from nowhere else. I tested it. 
Ina few minutes there was no doubt about it. 
Rays were coming from the tube which had 
a luminescent effect upon the paper. I tried 
it successfully at greater and greater dis- 
tances. even at two metres. It seemed at 
first a new kind of invisible light. It was 
clearly something new, something unre- 
corded.” 

“Ts it light?” 

‘* No.” 

‘*Ts it electricity?’ 

‘Not in any known form.” 

** What is it?” 

‘*T don’t know.” 

And the discoverer of the X rays thus 
stated as calmly his ignorance of their 
essence as has everybody else who has writ- 
ten on the phenomena thus far. 

‘‘Having discovered the existence of a 
new kind of rays, lof course began to in 
vestigate what they would do.” He took 
up a series of cabinet-sized photographs. 
‘“[t soon appeared from tests that the rays 
had penetrative power to a degree hitherto 
unknown. They penetrated paper, wood, 
and cloth with ease; and the thickness of 
the substance made no perceptible difference, 
within reasonable hmits.” He showed 
photographs of a box of laboratory weights 
of platinum, aluminum, and brass, they 
and the brass hinges all having been photo- 
graphed from a closed box, without any 
indication of the box. Alsoa photograph 
of acoil of fine wire, wound on a wooden 
spool, the wire having been. photographed 
and the wood omitted. ‘‘The rays,” he 
continued, ‘‘passed through all the metals 
tested, witb a facility varying, roughly 
speaking, with the density of the metal. 
These phenomena I have discussed care- 
fully in my report tothe Wurzburg society, 
and you will find all the technical results 
therein stated.” He showed a photograph 
of a small sheet of zinc. This was composed 
of smaller plates soldered laterally with 
solders of different metallic proportions. 
The differing lines of shadow, caused by the 
difference in the solders, were visible evi- 
dence that a new means of detecting flaws 
and chemical variations in metals had been 
found. A photograph of a compass showed 
the needle and dial taken through the 
closed brass cover. The markings of the 
dial were in red metallic paint, and thus 
interfered with the rays, and were repro- 
duced. ‘‘Since the rays had this great 
penetrative power, it seemed natural that 
they should penetrate flesh, and so it proved 
in photographing the hand, asl showed 
you.” 

A detailed discussion of the characteristics 
of his rays the professor considered un- 
profitable and unnecessary. He believes, 
though, that these mysterious radiations are 
not light, because their behavior is essen- 
tially different from that of light rays, even 
those light rays which are themselves in- 
visible. The Roen'gen rays can not be re- 
flected by reflecting surfaces, concentrated 
by lenses or refracted or diffracted. They 
produce photographic action on a sensitive 
film, but their action is weak as yet, and 
herein lies the first important field of their 
development. The professor's exposures 
were comparatively long—an average of 
15 minutes in easily penetrable media, and 
half an hour or more in photographing the 
bones of the hand. Concerning vacuum 
tubes, he said that he preferred the Hittorf, 
because it had the most perfect vacuum, the 
highest degree of air exhaustion being the 
consummation most desirable. In answer 
to a question, ‘‘ What of the future ?” he 
said : 

‘*T am not a prophet and I am opposed to 
prophesying. [ am pursuing my investi- 
gations, and as fast as my results are verified 
I shall make them public.” 

**Do you think tle rays can be so modi- 
fied as to photograph the organs of the 
human body ?” 

In answer he took up the photograph of 
the box of weights. ‘‘ Here are already 
modifications,” he said indicating the various 
degrees of shadow produced by the alumi- 
num, platinum, and brass weights, the brass 
hinges,and even che metallic stamped letter- 
ing on the cover of the box, which was 
faintly perceptible. 

‘*But Professor Neusser has already an- 
nounced that the photographing of the 
various organs is possible,” 
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‘“We shall see what we shall see,” he 
said. ‘We havethe start now; the develop- 
ments will follow in time.” 

** You know the apparatus for introducing 
the electric light into the stomach ?” 

“se ves ” 


‘‘Do you think that this electric light 
will become a vacuum tube for photograph- 
ing, from the stomach, any part of the abdo- 
men or thorax ?” 

The idea of swallowing a Crookes tube, 
and sending a high frequency current down 
into one’s stomach, seemed to him exceed- 
ingly funny. ‘*‘ When I have done it, [ will 
tell you,” he said, smiling, resolute in abid- 
ing by results. 

‘*There is much to do, and I am busy— 
very busy,” he said in conclusion. He 
extended his hand in farewell, bis eyes 
already wandering toward his work in the 


Brill Electric Cars for Cape Town, 
South Africa. 


The accompanying illustrations 
show exterior and interior views of 
one type of electric cars forming part 
of an order which the J. G. Brill 
company, of Philadelphia, has re- 
cently finished for Cape Town, South 
Africa Fig. 1 represents the out- 
side view of one of the cars, 22 feet 
long in body. They are finished inside 
in ash and cherry natural finish and 
handsomely varnished. The seating 
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SouTH 


inside room. And his visitor promptly left 

him ; the words, ‘‘ I am busy,” said in all 

sincerity, seeming to describe in a single 

phrase the essence of his character and the 

watchword of a very unusual man. 
es 

Professor Pupin on the Fluoroscope. 


To THe Epiror or E.ectTricat Review : 
Messrs. Aylsworth and Jackson, of 


East Orange, N. J., presented me, on 
behalf of Mr. Thomas Alva Edison, 


with a tungstate of calcium fluoro- 
scope. It is a magnificent piece of 
apparatus and will undoubtedly prove 
of the greatest service in the new 
field of work opened up by Roentgen’s 
discovery. I can not speak too highly 
of its merits, and I take much pleas- 
ure in recommending it to all who 
are interested in Roentgen radiance. 
I wish to state also that this recom- 
mendation is spontaneous and not in 
uny way suggested or even hinted at 
by the generous donors. 

Mr. Edison and his assistants, 
Messrs. Aylsworth and Jackson, de- 
serve the deepest gratitude on the 
part of scientific men and the public 
at large for their magnificent fluo- 
rescent screens. Yours, etc., 

M. I. PuPin, 

Columbia College, New York, 

March 28. 





Edison’s Most Important Work. 


Champ Mathewson, son of Princi- 
pal Mathewson, of the Milford, Ct., 
High School, wrote Mr. Edison, ask- 
ing him what he considered his great- 
est invention, and in reply received 
the following letter : 

From THE LABORATORY oF THOMAS A. EpIson, } 

Oranae, N. J., March 20, 1896. [ 
“ PHONOGRAPHIC DICTATION.” 
C. W. MarHewson, Esq., 
Milford, Ct. 

Dear Sir: In reply to your favor of the 13th 
inst., I beg to state that I consider the incandescent 
light system my greatest invention. 

Yours truly, Tuomas A. Epison. 





Mr. H. D. Stanley has associated 
himself with Mr. W. R. Brixey, and 
in the future will make his head- 
quarters at 203 Broadway with the 
Kerite company. Mr. Stanley is 
widely known in the electric wire 
business, having recently resigned as 
manager of the New York office of 
the National India Rubber Company, 
of Bristol, R. I. 


AFRICA. 


capacity of these carsis 64 passengers— 
32 below and 52 above—and the seats 
are all arranged transversely of the 
car, as shown in Fig. 2. The car is 
mounted on Eureka maximum trac- 
tion pivotal trucks and equipped with 
Westinghouse No. 38 50-horse-power 
motors. The seats are Hale & Kil- 
burn make. The inside of the lower 
deck is ceiled with three-ply veneer, 
handsomely decorated. The windows 
are double sash, top sash stationary, 
lower sash arranged to drop. 
The car has a stairway at both 
ends and suitable platform pro- 
jection, accommodating the mo- 
torman, controller and _ brake 
apparatus outside of the step 
landing. This represents the 
largest car furnished to the 
Cape Town company. The order 
also includes a closed car of 
smaller type, which measures 17 
feet six inches long} over all, 
which has a seating capacity for 
50 passengers. The car is iden- 
tically the same finish as that 
shown in the illustrations, and 
is mounted on Brill No. 21C 
non - pivotal electric motor- 
trucks. 

The J. G. Brill company fur- 
nished a still smaller type of car 
to the Cape Town company, 
which was practically the same 
as the above, excepting that it 
was 14 feet six inches long, and 
with seating capacity for 44 passen- 
gers. These are the first electric 
motor cars which this company has 
built having double decks and trans- 
verse seats, the usual practice being 
to run arow of seats longitudinally 
of the car body, back to back, through 
the center with aisles on both sides. 
By the method shown the seating 
capacity of the roof is materially in- 
creased. 

The J. G. Brill company furnished 
the power plant complete, being an 
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equipment of three 300-horse-power 
Philadelphia Engineering Works’s 
vertical tandem compound condensing 
engines and Westinghouse multipolar 
generators; three 300-horse-power 
boilers; Westinghouse switchboard ; 
supply pumps; economizer and live 
steam purifier. The pipe work was 
all designed in the Brill company’s 
office. 


TBLEPHONE NEWS AND 
COMMENT. 


President F. M. Murphy, of the 
Santa Fe, Prescott & Pheonix Rail- 
road, is reported to have sold the tele- 
graph line of the company to the 
Postal Telegraph Cable Company, 
which will at once take charge. ‘The 
line is said to be in first-class condi- 
tion and 200 miles long. 


The directors of the American 
Bell Telephone Company on March 
16 declared the regular quarterly 
dividend of three per cent, payable 
April 15. The total of dividends last 
year was 15 per cent, extras of one 
and one-half per cent being declared 
June 12 and December 11, 


The city of Wichita, Kas., has 
granted an exclusive five-year fran- 
chise to the Missouri & Kansas Tele- 
phone Company. The rates the com- 
pany agreed to allow in that city, 
although the franchise does not name 
them, are $36 per annum for busi- 
ness houses and $30 for residences. 
Manager Chipchase, the local man- 
ager of the company, is much elated 
over the outcome. 


The Select Council of Philade!phia 
has voted in favor of the ordinance 








Fie. 2.—INTERIOR View oF Britt. ELEcTRIC 


Car FoR CaPE Town, Soutn AFRICA. 


granting to the Standard Telephone 
Company the privilege of establish- 
ing an exchange in that city. The 
ordinance provides for free telephone 
service in all public buildings and 
offices, including the high and nor- 
mal schools and one school building 
in each section; that the company 
shall pay the city three per cent of 
its gross receipts ; that within 90 days 
from the passage of the ordinance the 
company shall file its plans, and that 
it shall have expended at least $200,- 
000 for materials or work within a 
year from the approval of the plans; 
that the company shall within a year 
be equipped to give service to 2,000 
telephones. 
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THE HISTORY OF ELECTRIC HEAT- 
ING APPLIED TO METALLURGY. 





READ BEFORE THE WASHINGTON SEC- 
TION OF THE AMERICAN CHEM- 
ICAL SOCIETY BY FREDERIC P. 
DEWEY. 





(Continued from page 161.) 

From this time on for over 30 years 
nothing seems to have been done in 
electric heating, although there were 
a few applications of the current to 
metallurgical processes in connection 
with external or other heat, such as 
the English patents No. 9,946, of 
1843, to A. Wall for the use of the 
current in the blast furnace, and No. 
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Fic, 1.—Picnon’s ELeEctTrRiIc FURNACE. 


10,362, of 1844, and No. 10,684, of 
1845, to Napier for treating copper 
ore by the current in crucibles. 

In 1848 and 1849 Despretz pub- 
lished a series of articles in which he 
described the effect of combining the 
heat from three different sources—the 
electric current, the blowpipe and a 
burning glass. He clearly illustrates 
the difference between temperature 
and quantity of heat, the great differ- 
ence there may be in the temperature 
of the source of heat and the temper- 
ature attained by the material heated, 
and that the loss of heat from the 
material heated may be supplied by 
a source of heat at a comparatively 
lower temperature and allow a higher 
temperatured source of heat to exert 
its full heating effect. Thus, on 
heating magnesia by the current at 
hiscommand, it simply became pasty; 
but on adding to this the heat of the 
burning glass, it immediately vola- 
tilized in white fumes. 

Ile determined that it is easier to 
volatilize carbon than to melt it; also 
that lime, magnesia and oxide of zinc 
behave in the same way. He melted 
alumina to a transparent glass; he 
also melted titanic acid in various 
forms, oxide of iron and disthen. 

Ile suggested the use of the cur- 
rent for melting metals practically, 
and melted 80 grams of palladium 
and 250 grams of platinum. 

In his last communication Despretz 
described an arrangement in which a 
quantity current was passed through 
his crucible while a separate series 
current was passed through the con- 
tents. 

In 1849 an English patent No. 
12,772 was granted to Staite & Petrie, 
in which the current was applied to 
the treatment and fusion of iridium. 

In 1853 an English patent No. 5 
was granted to Watson & Prosser for 
the use of the current in converting 
iron into steel, by which the time of 
conversion was to be shortened and 
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the quality of the steel improved, 
In one case the current was passed 
through the inclosing trough, and in 
another the poles were put into the 
cementing material surrounding the 
bars. These propositions seem to 
resemble some of the modern ideas of 
producing heat, but it is not clear 
that Watson & Prosser used sufficient 
current to produce any considerable 
heating effect. 

Although I have not yet been able 
to locate the exact date, I mention 
here the Grove furnace, which has 
been called the prototype of the in- 
candescent furnace. It consisted of 
a carbon crucible set in mercury, 
making the current connection, while 
the cover served as the other elec- 


trode. It was mentioned in La 
Lumiere Electrique, 19, 350, and 
Scientific American Supplement, 


April 24, 1886. 

We come now to the first real 
attempt to employ the electric cur- 
rent to heat and act upon a charge of 
ore in a practical way. It is found 
in the invention of M. Pichon, pat- 
ented in France March 16, 1853, 
covered by English patent No. 700, of 


1853. In this process iron or other 
ores are mixed with carbon and 


shaken down between two or more 
pairs of electrodes, through which the 
current is passing, when it melts, and 
after which it drops into an externally 
heated receptacle below. 

The description of this furnace, 
Fig. 1, in Practical Mechanics’ Jour- 
nal, speaks of the electrodes as being 
very large, but I think that feet 
should be read inches. 

In 1854 Duvivier placed a piece of 
disthen in the elec- 
tric flame and pro- 
duced globules of 
metal. 

There is another 
long break after 
1854 in our subject, 
strictly speaking, 
although there were 
many metallurgical 
-propositions in 
which the current 

Fic, 2.—Stemens’ was employed, but 

FURNACE. they were either 
wet processes, or else flame heat was 
employed. 

In 1866 Le Roux published an 
exceedingly interesting and suggest- 
ive, but all too brief, communication 
upon the action of the arc upon lime 
and strontia. He decomposed lime 
and strontia in the are and studied 
the reactions spectroscopically. He 
determined that the metals, calcium 
and strontium, were reduced, and 
carefully distinguished between the 
spectrum of the metals themselves 
and the spectrum of the white light 
resulting from the incandescence of 
the oxides. He asks the questions: 
Is the separation of the metals the 
result of electro-chemical decompo- 
sition? Is it due to vapor of carbon? 
Is it due to disassociation from heat 
alone? But he does not answer them. 

We have seen that up to this time 
considerable work of a scientific char- 
acter had been done from time to 
time in the field of dry electro- 
metallurgy, and that some sugges- 








tions at least had been made for the 
practical application of the current 
in this field. Undoubtedly, however, 
the cost of the current at this time 
was prohibitive. In looking over the 
field we can see the germs of modern 
processes, and easily imagine that if 
the early workers had been supplied 
with cheap current they would have 
carried their work very much farther, 
and developed practical metallurgical] 
processes of value; but it remains as 
a fact that they did not have cheap 
current, and did not invent modern 
electric metallurgy. 

With the development of the 
dynamo in the 70’s came a wave of 
activity in the application of the cur- 
rent to metallurgy in the late 70’s and 
early 80’s. 

Before considering this growth in 
detail it is well to look at the advan- 
tages to be derived from the current 
as a heating agent. In doing this, a 
sharp distinction between quantity 
of heat and degree of temperature 
should always be kept in mind. Un- 
fortunately these terms are often used, 
even by persons who really know bet- 
ter, and who thereby mislead those 
who do not know better, asif they were 
synonymous. Thisis notatall the case. 
We may have an enormous quantity 
of heat developed at a low degree of 
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Fig. 3.—SIEMENS’ FURNACE. 


temperature, of which the pile of rot- 
ting apples is the old and familiar 
example. On the other hand, we may 
have a very high temperature devel- 
oped by a small quantity of heat. A 
good blowpiper can melt fine plati- 
num wire in a small blowpipe flame. 
While the combustion of a given 
quantity of fuel will always supply 
the same quantity of heat, the tem- 
perature developed may vary enor- 
mously. When we carry this con- 
sideration farther and apply it to the 
practical application of heat, this dif- 
ference becomes much more marked 
and pronounced. For instance, a 
mixture of iron ore and carbon may 
be supphed with any quantity of heat 
at alow temperature without reduc- 
ing the metal; or a mixture of bar 
iron and carbon may be heated in- 
definitely to a low temperature with- 
out producing steel, but, once the 
proper degree of temperature is 
reached, the required reactions take 
place. Onthe other hand, the proper 
temperature once attained, a suffi- 
cient quantity of heat at the right 
temperature must be supplied to carry 
on operations. While the good blow- 
piper can readily melt a fine platinum 
wire in his flame, yet he can not even 
soften a stout laboratory rod of plati- 
pum. 

In practical work we are further 
limited by materials of construction, 
their fusibility, their heat conduction 
and radiation. 

The temperature attainable by or- 
dinary combustion is limited by the 
temperature of disassociation of car- 
bon and oxygen, which has been put at 
2,500 degrees to 2,600 degrees Centi- 
grade ; but at such temperatures com- 
bustion is slow and losses of heat 


large, so that the practically attain- 
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able flame furnace temperature is 
probably about 1,800 degrees to 2,000 
degrees Centigrade, while the practi- 
cal oxyhydrogen blowpipe tempera- 
ture may be several hundred degrees 
higher ; but where the flame must 
not come in contact with the mate- 
rials under treatment, and the heat 
must pass through the walls of a cru- 
cible or muffle, we must be content 
with a very much lower temperature. 

With the electric current the con- 
ditions are changed. The first and 
most striking factor is the enormous 
temperature that can be both experi- 
mentally and practically reached. 
What the maximum temperature 
attainable may be has not yet been 
established, but temperatures about 
3,8U0 degrees Centigrade have been 
measured by Moissan and Violle. 
The second factor is that the heat 
can be developed right at the point 
where it is utilized, and the losses 
reduced to the minimum. This is 
especially advantageous in replacing 
muffle and crucible heating, as is also 
the fact that the heat is secured with- 
out the introduction of enormous 
quantities of products of combustion. 
Again, the temperature is under most 
perfect control, and can be adjusted 
with the utmost nicety. There are 
also minor advantages in the cleanli- 
ness and compactness of the opera- 
tions. 

It remains, however, that the cost 
of the current limits its practical 
application even now to a few special 
cases, and this is likely to remain so 
until the dream of the electrician of ~ 
converting coal directly into current 
be realized. 

In 1875 an English patent No. 
4043 was issued to G. L. Fox for 
heating a crucible by the heat gen- 
erated by resistance to the passage of 
the current, but, curiously enough, 
his resistance material was placed 
outside his crucible, and the heat 
had still to pass through the walls of 
the crucible. 

In 1878 a voluminous French 
patent No. 122,227 was issued to 
M. Repieff, in which arrangements 
of electrodes for electric furnaces are 
shown. In the electric light part of 
his patent he also uses oxides to color 
his light. 

In 1878 an English patent No. 
4,650 was issued to Clarke & Smith 
for producing ammonia by passing a 
mixture of nitrogen and hydrogen 
through sufficiently prolonged white 
heat produced by the electric arc. 

The next electric furnace was that 
described in the celebrated English 
patent No. 2,110, of May 27, 1879, 
to C. W. Siemens. This may be said 
to inaugurate the era of electric 
furnaces proper, and to be the first 
real, hearty and systematic attempt 
to make practical use of heating by 
the current. 

As described in the patent with all 
its attendants-of water-cooled elec- 
trodes and regulating devices, it isa 
formidable and elaborate piece of 
apparatus, but divested of its acces- 
sories its real operating parts become 
simply a crucible provided with two 
electrodes, arranged either vertically 
(Fig. 2) or horizontally (Fig. 3), 
through which the current passes. 

This apparatus was described and 
exhibited in actual operation before 
the Society of Telegraph Engineers 
and the British Association. The 
descriptions and exhibitions were 
confined for the most part to simple 
melting operations, although some 
attempts to saturate iron with car- 
bon are described. It does not 
appear that Siemens ever used bis 
furnace for the reduction of metals, 
although the article in Jron suggests 
that it might be so used. The death 
of Siemens undoubtedly cut off work 
in that direction with this apparatus. 

(To be continued.) 
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Horton’s Telegraph Repeater. 


ELECTRICAL REVIEW 


inclined base on which the relay rests 


Mr. L. Horton, Jr., superintendent causing the armature to retain ite 


of the Philadelphia & Reading Rail- 
road Company’s telegraph system, has 
recently been granted letters patent 
on a telegraph repeater, which has 
found great favor among telegraph 
men generally on account of its sim- 
plicity, compactness and effective 
working, and which has already been 
adopted by the Lehigh Valley Rail- 
road, Philadelphia & Reading Rail- 
road and National Transit Company, 
and is in use on the lines of the 
Western Union Telegraph Company, 
American Telephone and Telegraph 
Company, North American Telegraph 
Company and Pennsylvania lines 
west of Pittsburgh. 

The distinguishing feature of this 
repeater is the method adopted for 
preserving the continuity of the 
sending circuit while the opposite line 
is being repeated into, which Mr. 
Horton accomplishes in a remarkably 
simple and effective manner by the 
utilization of the force of gravity, 
dispensing with all extra armatures, 
springs or other mechanical contriv- 
ances, the holding force being ob- 
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forward position by the force of gravity 
at such times as both sets of coils may 
be demagnetized, and thus keep its 
neighboring transmitter closed. 

- These retracting magnets, being ad- 
justable with reference to their posi- 
tion with the armature, are drawn 
toward or away from the latter, as it 
is desired, to increase or diminish 
their force upon it, in precisely the 
same manner as the tension of the 
spring in the ordinary relay is regu- 
lated ; and it will be seen that this is 
the only part of the repeater requir- 
ing adjustment. 

The arrangement of circuits, as 
shown in the diagram, is as follows : 
The eastern circuit is brought to the 
post of the transmitter T, and from 
there, when the transmitter is closed, 
through relay R’ to battery and 
ground. The western circuit is 
brought to the post of transmitter T’, 
and thence through relay R to bat- 
tery and ground. 

Both lines being represented as 
closed, the action of the repeater is as 
follows : 
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contact and next the lacal circuit of 
relay R’s retracting magnet. 

The means employed for keeping 
the relays on either side closed during 
the time their respective circuits are 
being repeated into, accomplishes the 
result most effectively without the use 
of extra armatures requiring special 
adjustment, the adjustment being 
thus simplified to that of an ordinary 
relay. 

The advantages of this repeater 
over other forms are : 

1. Its thorough efficiency as a 
repeater—the absence of all extra 
armatures and springs from the relay 
rendering the latter extremely sensi- 
tive, and permitting the closest possi- 
ble adjustment of both relay and 
transmitter armatures, the play of 
which may be shortened up so that 
their motion is scarcely perceptible, 
which, together with the instantane. 
ous application of the holding force, 
greatly increases the capacity of the 
repeater for rapid work. Any very 
marked decrease in strength of extra 
local current, which is fatal to the 
operation of most forms of repeaters, 
can be instantly and fully compen- 
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tained by the withdrawal instead of 
the application of a local current. 

The principle and operation of the 
repeater will be readily understood 
by reference to the accompanying 
illustration in which T and T’ are 
ordinary repeater transmitters of the 
usual form with front and rear con- 
tacts arranged for repeating into 
their opposite lines, and also for 
actuating the retracting magnets of 
opposite relays. 

R and R’ are main line relays dif- 
fering from the ordinary relay only 
in the inclined base and the addition 
of the local retracting magnets, which 
are placed directly behind the relay 
armature, occupying the same relative 
position as the main line magnets in 
front, and acting, when energized, 
upon the armature as a retractile 
force (in place of the usual spring) to 
draw it backward and away from its 
local contact when the main line cur- 
rent through the front coils is inter- 
rupted; and when demagnetized to 
prevent such movement of the arma- 
ture, which, under this condition, 
remains motionless upon its front or 
local contact, regardless of the pres- 
ence or absence of a current through 
the main line coils in front, the 
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A distant office on the western line 
opening its key interrupts the cur- 
rent through relay R, the armature of 
which is thereupon drawn away from 
its local contact by the action of its 
retracting magnet, permitting its 
neighboring transmitter T to open, 
which in turn opens first the local 
circuit of retracting magnet of relay 
k’ and next the eastern circuit at its 
spring contact. 

The opening of the extra local cir- 
cuit demagnetizes the retracting mag- 
net, thereby preventing any move- 
ment of the armature of relay R’, 
which is held against its front or local 
contact stop by its own weight when 
the main line through the front coils 
is opened an instant later, transmitter 
T’ being thus kept closed, preserving 
the local circuit through retracting 
magnet of relay R, and providing a 
path for the western circuit through 
spring contact of transmitter T’, re- 
lay R and battery to ground, to enable 
the distant western office to close re- 
lay R again. 

When the western office closes its 
key the armature of relay R is again 
attracted, closing the local circuit of 
transmitter T, which in turn closes 
first the eastern circuit at its spring 


sated for in this instrument by simply 
giving the adjustment screw of the 
retracting magnet a turn to bring it 
closer to the armature, and as the hold- 
ing force is in no sense dependent upon 
the strength of current, any variation 
in the same can have no possible 
effect upon this function of the 
instrument. 

2. The very small amount of atten- 
tion required during its operation— 
the adjustment seldom requiring 
change ; and the ease and simplicity 
of adjustment, which insures better 
results in the hands of ordinary 
operators than other forms. 

3. Small amount of battery re- 
quired with resultant economy in 
maintenance—one cell of extra local 
for each retracting magnet being 
sufficient as against six cells usually 
employed in the Milliken, in addition 
to which it is found that the trans- 
mitters can be operated on less battery 
consequent upon their close adjust- 
ment. It is safe to say that a saving 
of about 10 cells of local battery can 
be effected at each repeater where this 
form takes the place of a Milliken 
repeater. 

It will be readily seen that this 
repeater can be divided into half sets 
and operated in connection with du- 
plex or quadruplex systems with the 
same facility as other forms not pos- 
sessing the advantages of this. 
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Mr. Edwin S. Reid. 


Mr. Edwin S. Reid, who has been 
with the Standard Underground Cable 
Company for many years as super- 
intendent of construction, has severed 
his connection with that company and 
has accepted a position with the 
National Underground Cable Com- 
pany, with main office at New York 
and branch offices at Chicago, Phila- 
delphia and Boston, as its general 
superintendent of construction, and 
all construction work done by the 
National company will be under his 
immediate charge and supervision. 

Mr. Reid, who was for many years 
associated with Mr. Stephen D. Field 
in his various electrical works, entered 
the underground cable business in its 
earliest days, and many of the appli- 
ances used on underground cable 
work which have tended to make 
underground cables successful are of 
his invention and design. 

The well known Reid cable termi- 
nal, which was invented by him only 
a few years ago, has given such satis- 
faction, and met the requirements of 
the users so well, that over 100,000 
of them are in use to-day in the 
United States and Canada on tele- 
phone, telegraph and electric light 
cables for underground and aerial 
service. 

There are but few underground 
systems in the United States which 
Mr. Reid has not had something 
to do with, and his experience covers 
not only the construction of cables, 
but also the building of complete 
subway systems. 

Mr. Reid has already started in on 
his work with the National Under- 
ground Cable Company, and in the 
hands of one so competent the most 
satisfactory results are certain to be 
obtained. 

The National company is certainly 
surrounding itself with the most com- 
petent men obtainable, and is to be 
congratulated upon its enterprise and 
progressiveness. 
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Electric Light Plant for Tully, 
New York. 


The village of Tully, a small place 
of 600 inhabitants, located 20 miles 
south of Syracuse, N. Y., has pur- 
chased and is placing anelectric light 
system. The poles and cross-arms 
are already delivered and the poles 
are beingset. Power will be furnished 
by an Ames Iron Works Company’s 
high-speed engine, located in the 
same building with the village water- 
works system. The boilers will be of 
sufficient capacity to furnish an auto- 
matic high-speed engine and the 
pumps for the village water system. 
The dynamo was purchased from the 
Fort Wayne Electric Corporation and 
is an alternating machine of 1,000 
lights capacity. Eighteen arc Jamps 
will be placed in the streets, and it is 
expected that nearly the capacity of 
the machine will be taken up by con- 
sumers in stores and residences. Mr. 
J. A. Henry, of the Fort Wayne Elec- 
tric Corporation, is superintending 
the placing of the machine and the 
circuits; and it is expecfed that the 
plant will be in operation by May 1, 
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Homer certainly nodded when the 
New York Sun printed the following: 
««* * * The observer sees on the phos- 
phorescent end a shadow picture or 
Roentgenograph of his bones * * *.” 
As an example of word building, 
‘‘ Roentgenograph” is an abomina- 
tion. 








The enterprising New York daily 
that heralded to the world the “‘ orig- 
inal scientific discovery ” in Edison’s 


laboratory (at which the reporter 
modestly assisted) of the possibility 


of seeing through opaque substances, 
should ponder on these words from 
Edison : 

Roentgen, you know, didn’t discover the rays, 
They were discovered years ago by Lenard and 
others, so there was nothing really new about them. 
But what Roentgen discovered was that this ray 
would pierce opaque bodies and would photograph 
and fluoresce on platino-cyanide of barium. That 
was new and interesting. 


One of the most pleasing phases 
of the large amount of experimenting 
done in this direction is the prompt 
recognition awarded to Roentgen’s 
work by such eminent men as Edi- 
son, Tesla, and Thomson. In no 
instance has any American scientist 
attempted to appropriate Roentgen’s 
thunder. 





Mr. Edison’s recent researches on 
the fluorescence of metallic salts are 
briefly but interestingly described by 
him in an article on another page 
of this issue of the ELEoTRICAL 
Review. He has reached at least 
one practical result in the develop- 
ment of a device which he calls the 
fluoroscope. ‘This promises to be of 
the greatest value in hospital prac- 
tice, as it reveals instantly what it 
would require an hour or more to 
show by means of aradiograph. For 
urgent cases requiring an immediate 
operation, the fluoroscope gives the 
medical profession an advantage they 
have never before possessed—namely, 
the ability to see an abnormal or dis- 
eased condition of parts of the human 
body. 





LATEST CONTRIBUTION 
TO SCIENCE. 


TESLA’S 


We publish in this issue a com- 
munication from Mr. Tesla, which is 
even more interesting and important 
than his previous contributions pre- 
After 
announcing the extraordinary results 


sented in our columns. 
obtained by means of his apparatus, 
which speak for the correctness of 
his conclusions regarding the charac- 
ter of the radiations, and after prov- 
ing in crucial tests the long-sought-for 
property of reflection, he makes 
known a result which will probably 
lead to one of the most important 
realizations in science. His investi- 
gations of the reflective power of 
conductors disclose a singular rela- 
tionship which seems capable of 
leading us to a deeper insight into 
the primary condition of matter than 
we have ever been able to obtain 
heretofore. Why is zinc, for instance, 
which is one of the first in Volta’s 
electric contact series, one of the 
best reflectors ? asks Tesla. Evidently 
such can only be the case if these 
mysterious rays emanating from the 
bulb convey matter in its primary 
state or condition. Let us hope that 
soon the full light of day will illu- 
minate these obscure but immensely 


promising fields. 
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THE FINANCIAL SIDE. 


Depression in business influenced 
a decline in the values of securities 
last week, and thus a number of im- 
portant failures, higher money rates, 
inability of manufacturers and mer- 
chants to make collections, to realize 
on stocks or to borrow without paying 
usurious rates, afforded a basis for a 
bear campaign that culminated on 
Monday in a three-point decline in 
stocks. Subsequently there - was a 
partial recovery due to the covering 
of short contracts. Political unrest 
abroad and the probability of gold 
exports in the immediate future 
checked a demand for securities other 
than those offered by the bears. As 
a consequence, dullness was a char- 
acteristic feature of the late trading. 
One very noticeable factor was the 
positive refusal of bona fide owners of 
securities to part with them at current 
prices. In fact, the stock market is 
the only avenue for investment open 
to capital at this time that does not 
involve considerable risk.' This 
why those who havea position therein 
refuse to abandon it. 

Trade reviews indicate that the 
immediate future is largely depend- 
ent upon the weather. That there is 
a good volume of business is evi- 
denced by the increases in bank clear- 
ings and railroad earnings, but it is 
largely in the West. For example, 
railroad earnings thus far in March 
record increases of 3.4 per cent over 
the corresponding period of 1895. 
The trunk lines decreased 3.4 per 
cent and other eastern roads 14.8 
per cent,while the Grangers increased 
23.2 per cent and other western and 
Pacific lines 12.9 per cent. 

In electrical stocks there was very 
little of more than passing interest. 
General Electric shared in the gen- 
eral weakness. There is an old adage 
in Wall street in effect that the 
**stock tape tells the story.” If this 
be accepted it refutes the ideas of the 
electrical bear organ that General 
Electric and Westinghouse, through 
their recently formed patent pool, 
have secured a copper-riveted cinch 
on the electrical industry. The price 
of General Electric dropped from 
36% on Monday to 3434 on Tuesday, 
and subsequently recovered 1 point. 
This movement hardly indicates the 
possession of a monopoly. I am told 
that the new agreement will not be 
put into effect until Junel. The 
delay is said to be due to the large 
number of details to be arranged. 
There is no doubt but that the stock 
is being steadily bought by insiders. 
Its future, however, from a standpoint 
of value, depends very largely upon 
the action taken in correcting the 
capital impairment. 

An event of unusual interest to 
the electrical financial world was the 
declaration by the Postal Telegraph 
Company of its first dividend. It 
was one per cent, payable April 15, 
to stock of record April 4, out of 
earnings for the quarter ended 
December 31. I understand’ that 
quarterly payments will be made 
hereafter. The net earnings of the 
company have heretofore been applied 
to extensions and betterments. In 
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1895 they were $617,837; in 1894, 
$596,581. In 1886, the date of -reor- 
ganization, there was a net loss of 
$29,711. Thus in less than 10 years 
the company has developed into a 
formidable competitor to the Western 
Union. Nor does it stand alone in 
this respect. There is Bell Telephone, 
which pays 15 per cent on stocks, and 
spends nearly as much more in exten- 
sions; and Commercial Cable, which 
pays 7 and earns 12. The capitali- 
zation of these three concerns is 
$46,500,000, or something less than 
one-half of that of Western Union. 
Referring to this competition and 
the stability of Western Union stock, 
a disgruntled bear was heard to 
remark last week that he did not 
believe investors would sell out even 
if Tesla should invent a system of 
communication through mother earth 
that would enable every man to be 
his own telegraph operator. 

The financial center paid very little 
ittention to the American Electrical 
Heating Corporation, formed in Bos- 
on this week. I understand that 
the stock is to be put upon the 
narket, and when this is done it will 
1 time to look into its value. The 
corporation will undoubtedly do for 
he electrical heating field what the 
formation of the Electric Storage 
Battery Company is doing for the 
torage branch of the industry. 

This latter corporation, by the way, 
is coming rapidly to the front despite 
the fact that its development is still 
in embryo. Almost weekly it is 
making important contracts and is 
steadily extending its field of useful- 
ness. The price of the stocks indi- 
cates that dividends are a consider- 
able distance off. 

Of the inactive electrical securities, 
American Telegraph and Cable sold 
at 93 and 94. Edison Electric 
Illuminating of New York sold a 
fractional lot at 98%4.- The old bonds 
sold at 106, the new ones at 10234. 

Mexican Telegraph Company has 
declared a quarterly dividend of 2% 
per cent, payable April 16. The 
surplus earnings forthe quarter, after 
the dividend, will be $33,794; total 
surplus, $483,937. 

On the Boston Exchange, Bell 
elephone advanced 1 point to 204. 
New England Telephone was steady 
at 90. This latter company has de- 
‘lared a quarterly dividend of 1% 
per cent, payable May 16 to stock 
of record April 30. Books reopen 
May 4. Westinghouse securities 
were steady at 30 @ 31 for the 
‘common, and 52% bid, 53% asked, 
for the preferred. The latter has 
leclared a quarterly dividend of 134 
per cent, payable April 1 to stock of 
record March 24. Books reopen 
April 1. Erie Telephone was un- 
changed at 5914. General Electric 
preferred weakened slightly in sym- 
pathy with the common stock in the 
New York market, touching 60%. 
Only about 150 shares were traded 
in during theweek. In Philadelphia, 


Electric Storage common lost 14 
and the preferred a similar amount. 
Pennsylvania Heat, Light and Power 
showed only fractional change and 
closed at 10%. BAIN, 


New York, March 28, 


ELECTRICAL REVIEW 


TESLA ON REFLECTED ROENT- 
GEN RAYS. 


To THe EpiTor or EvectricaL REVIEW : 

In previous communications to 
your esteemed journal in regard to 
the effects discovered by Roentgen, 
I have confined myself to giving 
barely a brief outline of the most 
noteworthy results arrived at in the 
course of my investigations. ‘I'o state 
truthfally, I have ventured to express 
myself, the first time, after some hes- 
itation and consequent delay, and 


only when I had gained the convic- 
tion that the information I had to 
convey was a needful one; for, in 
common with others, I was not quite 
able to free myself of a certain feel- 
ing which one must experience when 
he is trespassing on ground not be- 
longing to him. ‘The discoverer 
would naturally himself arrive at 
most of the facts in due time, and a 
courteous restraint in the announce- 
ment of the results on the part of his 


co-workers would not be amiss. How 
many have sinned against me by pro- 
claiming their achievements just as I 
was good and ready to do it myself! 
But these discoveries of Roentgen, 
exactly of the order of the telescope 
and microscope, his seeing through a 
great thickness of an opaque sub- 
stance, his recording on a sensitive 
plate of objects otherwise invisible, 
were so beautiful and fascinating, so 
full of promise, that all restraint was 
put aside, and every one abandoned 
himself to the pleasures of speculation 
and experiment. Would but every 
new and worthy idea find such an 
echo! One single year would then 
equal a century of progress. A 
delight 1t would be to live in such 
age, but a discoverer I would not wish 
to be. 

Amongst the facts, which I have 
had the honor to bring to notice, is 
one claiming a Jarge share of scientific 
interest, as well as of practical im- 
portance. I refer to the demonstra- 
tion of the property of reflection, on 
which I have dwelt briefly. 

Having had opportunities to make 
many observations during my experi- 
ence with vacuum bulbs and tubes, 
which could not be accounted for in 
any plausible way on any theory of 
vibration as far as I could judge, I 
began these investigations—disin- 
clined, but expectant to find that the 
effects produced are due to a stream 
of material particles. I had many 
evidences of the existence of such 
streams. One of these I mentioned, 
describing the method of electrically 
exhausting a tube. Such exhaustion, 
I have found, takes place much 
quicker when the glass is very thin 
than when the walls are thick, «I 
presume because of the easier passage 
of the ions. While a few minutes 
are sufficient when the glass is very 
thin, it often takes half an hour or 
more if the glass be thick or the elec- 
trode verylarge. In accordance with 
this ideal have, with a view of obtain- 
ing the most efficient action, selected 
the apparatus, and have found at 
each step my supposition confirmed 
and my conviction strengthened. 

A stream of material particles, pos- 
sessing a great velocity, must needs 
be reflected, and I was therefore quite 
prepared—assuming my original idea 
to be true—to demonstrate sooner or 
later this property. Considering that 
the reflection should be the more com- 
plete the smaller the angle of inci- 
dence, I adopted from the outset of 
my investigations a tube or. bulb d of 
the form shown in Fig. 1. It was 
made of very thick glass, with a bot- 


tom blown as thin as possible, with 
the two obvious objects of restricting 
the radiation to the sides and facili- 
tating the passage through the bot- 
tom. A single electrode e, in the 
form of a round disk of a diameter 
slightly less than that of the tube, 
was placed about an inch below the 
narrow neck x onthetop. The lead- 
ing-in conductor c was provided with 
a long wrapping w, so as to prevent 
cracking, by the formation of sparks 
at the point where the wire enters 
the bulb. It was found advantageous 
for a number of reasons to extend the 
wrapping a good distance beyond the 
neck, on the inside and outside as 
well, and to place the seal-off in the 
narrow neck. On other occasions I 
have dwelt on the employment of an 
electrostatic screen in connection with 
such single-terminal bulbs. In the 
present instance the screen was prefer- 
ably formed by a bronze painting s, 
slightly above the aluminum electrode 
and extending to just a little below 
the wrapping of the wire, so as toe 
allow seeing constantly the end of the 
wrapping. Orelseasmall aluminum 
plate s, Fig. 2, was supported in the 
inside of the bulb above the electrode. 
This static screen practically doubles 
the effect, as it prevented all action 
above it. Considering, further, that 
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the radiation sideways was restricted 
by the use of a very thick glass 
and most of it was thrown to the 
bottom by reflection, as I then sur- 
mised, it became evident that such 
a tube should prove much more effi- 
cient than one of ordinary form. In- 
deed, I quickly found that its power 
upon the sensitive plate was very 
nearly four times as great as that of 
a spherical bulb with an equivalent 
area of impact. This kind of tube is 
also very well adapted for use with 
two terminals by placing an external 
electrode ¢, as indicated by the dotted 
lines in Fig. 1. When the glass is 
taken thick the stream is sensibly 
parallel and concentrated. Further- 
more, by making the tube as long as 
one desired, it was possible to employ 
very high potentials, otherwise im- 
practicable with short bulbs. _ 
The use of high potentials is of 
great importance, as it allows short- 
ening considerably the time of expos- 
ure, and affecting the plate at much 
greater distances. I am endeavoring 
to determine more exactly the rela- 
tion of the potential to the effect 
produced upon the sensitive plate. 
I deem it necessary to remark that 
the electrode should be of aluminum, 
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as a platinum electrode, which is still 
persistently employed, gives inferior 
results, and the bulb is disabled in 
comparatively short time. Some 
experimenters might find trouble in 
maintaining a fairly constant vacuum, 
owing to a peculiar process of absorp- 
tion in the bulb, which has been pointed 
out early by Crookes, in consequence 
of which, by continued use, the 
vacuam may increase. A convenient 
way to prevent this I have found to 
be the following: The screen or 
aluminum plate s, Fig. 2, is placed 
directly upon the wrapping of the 
leading-in conductor c, but some dis- 
tance back from the end. The right 
distance can be only determined by 
experience. If it is properly chosen, 
then, during the action of the bulb, 
the wrapping gets warmer, and a 
small bright spark jumps from time 
to time from the wire ¢ to the alumi- 
num plate s through the wrapping w. 
The passage of this spark causes 
gases to be formed, which slightly 
impair the vacuum, and in this man- 
ner, by a little skillful manipulation, 
the proper vacuum may be constantly 
maintained. Another way of getting 
the same result in a tube shown in 
Fig. 1 is to extend the wrapping so 
far inside that, when the bulb is nor- 
mally working, the wrapping is heated 
sufficiently to free gases to the 
required amount. It is for this pur- 
pose convenient to let the screen of 
bronze painting s extend just a little 
below the wrapping, so that the spark 
may be observed. ‘There are, how- 
ever, many other ways of overcoming 
this difficulty, which may cause some 
annoyance to those working with 
inadequate apparatus. 

In order to insure the best action 
the experimenter should note the 
various stages which I have pointed 
out before, and through which the 
bulb has to pass during the process 
of exhaustion. He will first observe 
that when the Crookes phenomena 
show themselves most prominently 
there is a reddish streamer issuing 
from the electrode, which in the 
beginning covers the latter almost 
entirely. Up to this point the bulb 
practically does not affect the sensi- 
tive plate, although the glass is very 
hot at the point of impact. Grad- 
ually the reddish streamer disappears, 
and just before it ceases to be visible 
the bulb begins to show better action, 
but still the effect upon the plate is 
very weak. Presently awl.ite or even 
bluish stream is observed, and after 
some time the glass on the bottom of 
the bulb gets a glossy appearance. 
The heat is still more intense and the 
phosphorescence through the entire 
bulb isextremely brilliant. One should 
think that sucha bulb must be effect- 
ive, but appearances are often deceit- 
ful, and the beautiful bulb still does 
not work. Even when the white or 
bluish stream ceases, and the glass on 
the bottom is so hot as to be nearly 
melting, the effect on the plate is 
very weak. But at this stage there 
appears suddenly at the bottom of 
the tube a star-shaped changing de- 
sign, as if the electrode would throw 
off drops of liquid. From thismoment 
on the power of the bulb is tenfold, 
and at this stage it must always be 
kept to give the best results. 

I may remark, however, that while 
it may be generally stated the Crookes 
vacuum isnot high enough for the 
production of the Roentgen phe- 
nomena, this is not literally true. 
Nor are the Crookes phenomena pro- 
duced at a particular degree of ex- 
haustion, but manifest themselves 
even with poor vacua, provided the 
potential is high enough. This is 
likewise true of the Roentgen effects. 
Naturally, to verify this, provision 
must be made not to overheat the 
bulb when the potential is raised. 


(Concluded on page 174.) 
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ROENTGEN RAYS. 





A LECTURE DELIVERED BEFORE THE 
NEW YORK ELECTRICAL SOCIETY, 
THURSDAY, MARCH 19, 1896, BY 
MAX OSTERBERG, E. E., A. M. 

It gives me great pleasure, and I 
consider it an honor, to address you 
to-night on a subject which has 
attracted such wideattention through- 
out the civilized world. 

But timely as the subject may be, 
it is rather difficult to lecture on it, 
inasmuch as probably every one of 
you has for weeks past followed the 
subject with keen interest in the 
daily as well as in the technical press. 
Permit me to assume, however, that 
many of you have arrived at the same 
stage as I had, a few weeks ago, when 
I was honored with a request to 
address you this evening. In pre- 
paring a short ontline of what I 
wanted to present, I came to the con- 
clusion that, filled with the many cor- 
rect and incorrect statements. with 
the many experiments on Roentgen’ 
rays recorded, with the many theories 
advanced and contradicted, my mind 
was in about the same condition as the 
Broadway telegraph, telephone, elec- 
triclight and power circuits some six 
years ago. I consequently went to 
work to sift out the essential points 
in connection with Roentgen’s new 
discovery, and with your kind per- 
mission will give you an outline of 
where we appear to stand at the 
present time. 

In order to have a clue to what the 
Roentgen rays are, and to the manner 
in which they were discovered, it is 
absolutely essential to burden you 
with some historical remarks which, 
as usual, find their beginning with 
Faraday, ‘‘the most useful and the 
most noble type of a scientific man,” 
as Maxwell said, and about whom he 
made the following statement many 
years ago: ‘‘We are probably igno- 
rant even of the name of the science 
which will be developed out of the 
materials we are now collecting when 
the great philosopher next after Fara- 
day makes his appearance.” 

In his experimental researches, 
Faraday, as far back as 1838, made a 
statement which would be worthy of 
the noblest mind to-day, in the light 
of all the knowledge and experience 
gained during the past 58 years. 
Permit me, gentlemen, to read you 
this short section which is best given 


in our master’s own words. 


The action or effect which may be expressed by 
the general term discharge may take place, as far as 
we are aware, at the present time in several modes. 
Thus, that which is called simply conduction, in- 
volves no chemival action and apparently no dis- 
placement of the particles concerned; a second 
mode may be called electrolytic discharge ; in it 
chemical action does occur, and particles must to a 
certain degree be displaced. A third mode, namely, 
that by sparks, or brushes, may, because of its vio- 
lent displacement of the particles of the dielectric 
in its course, be called a disruptive discharge; and a 
fourth may, perhaps, be conveniently distinguished 
for a time by the words convection or carrying dis- 
charge, being that in which discharge is effected 
either by the ing power of solid particles or 
those of gases and liquids. Hereafter, perhaps, all 
these modes may appear as the result of one com- 
mon principle, but at present they require to be 
considered apart. 


The displacement current of Max- 
well certainly puts the three first 
classes into one category, and in con- 
sequence of Professor Roentgen’s dis- 
covery it will probably not be long 


before our leading scientists can 
account for the convection currents 
in the same manner, 
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At present, however, the ideas 
diverge and we have to consider the 
theories advanced separately. Of 
that, however, later. After Faraday 
and Maxwell, both sons of Great 
Britain, Heinrich Rudolf Hertz, at 
the time professor at the University 
at Bonn, was to continue the work. 
He, too, has achieved some wonderful 
results, different entirely from the 
philosopher Faraday and the mathe- 
matician Maxwell. He performed 
the most convincing proof for the 
Faraday and Maxwell theories by 
furnishing actual experiments. But 
the work of Hertz extended in a still 
different direction. He was not only 
a scholar, not only an experimentalist, 
but he was also a master in teaching, 
aman so full of sincerity, so full of 
modesty and inspiration, that ever so 
many young, active men took his 
advice and suggestions. and helped by 
his knowledge and inspiration they, 
too, have become creative, and thus, 
like healthy seed, has his good influ- 
ence scattered over several countries, 
and has interested such men as Lenard 
and Roentgen in the fruitful line of 
research, which he was pursuing up 
to the time of his sad death. We 
have now traced the line of scientists 
whose names are so honorably con- 
nected with the scientific develop- 
ments of our century. Before taking 
up the work proper, we must call 
attention to several not less worthy 
members of the scientific profession, 
who, on account of the intricate 
nature of their researches, could not 
subject them to mathematical analy- 
sis. They are researches of which 
Maxwell says that they are exceed- 
ingly important, and when they are 
better understood they will probably 
throw great light on the nature of 
electricity as well as on the nature of 
gases and of the medium pervading 
space. I am referring to vacuum 
tubes or Glittorf and Crookes tubes 
in particular. These tubes are simply 
highly exhausted glass tubes with 
metallic inlets at at least two places. 
The metal pieces are called electrodes 
and are again separated into the 
anode and the cathode. The anode 
is that electrode which is con- 
nected to the positive pole of a 
machine, the cathode the one con- 
nected to the negative pole. Under 
ordinary exhaustion we have the well- 
known pretty effects of the Geissler 
tube, which, however, are of no 
interest to us this evening. It isa 
highly exhausted tube in which ap- 
parently the properties are created 
which at present demand our atten- 
tion. Wm. Crookes,in a lecture on 
radiant matter delivered tothe British 
Association at Sheffield, August 22, 
1879, propounded a new theory in 
which he announced to have dis- 
covered a fourth state of matter, thus 
dividing matter into solids, liquids, 
gases and ‘‘radiant matter.” He 
claimed to have observed that state 
only in very high vacua and he suc- 
ceeded to exhaust a tube so that the 
air inside corresponded to a pressure 
of about the hundreth of an inch in a 
barometric column three miles high. 
It is not necessary at this stage to go 
into a discussion of this fourth state, 
and since it may easily meet with 
objections it might be as well for our 
purpose to simply say that some 
peculiar properties manifest them- 
selves when we work with very high 
vacua, one of the principal phenomena 
being that the cathode or negative 
pole is the one which presents pecul- 
iarities; it appears to become the 
more important of the two poles and 
exhibits properties which are entirely 
distinct from those under ordinary 
conditions. Instead of saying that 
we are dealing with radiant matter, 
let us assume that we are simply 
dealing with rays which are generated 
at the cathode and are therefore 


called cathode rays. These cathode 
rays exhibit very remarkable proper- 
ties, so for example do they leave the 
cathode in straight lines and normally 
to the surface at any point of the 
cathode, and entirely independent of 
the position and surface of the anode. 
They produce very strong phosphor- 
escence of the glass, wherever they 
strike it, while the luminosity pro- 
duced it but slight. They are deflected 
by a magnet, and assume in that case 
the shape of a parabola similar to the 
flight of a cannon ball under the 
influence of gravity. The cathode 
itself becomes very hot, and if it has 
the shape of a concave mirror the 
concentrated rays will develop heat 
in their focus. 

Cummington in England succeeded 
to melt glass in this way and Crookes 
could even melt platinum. After a 
long time of discharge the inside 
walls of the globe or tube are covered 
with the material of the cathode, 
from which it follows that the rays 
carry material particles; but that 
does not by any means prove that the 
rays are due to material particles. 
These material particles are carried 
off, because the cathode becomes 
sufficiently hot to cause volatilization. 

All these points have been verified 
years ago, and when Hertz com- 
menced to work with vacuum tubes 
he was well aware of these properties. 
He added a valuable suggestion to 
the work which Philip Lenard, now 
professor at Breslau, but at that time 
privat docent at Bonn, carried out 
in a most conscientious and admirable 
manner. Hertz found that very thin 
filaments of gold leaf were transparent 
to cathode rays, for he succeeded to 
make glass phosphoresce when sepa- 
rated from the cathode by means of 
a gold leaf. Lenard then made the 
next step. He suggested of investi- 
gating whether phosphorescence could 
be possibly observed outside of the 
glass tube, and for that reason he 
sealed a piece of aluminum to one 
terminal of a glass cylinder, forming 
what he called an aluminum window. 
He actually observed phosphorescence 
outside of the aluminum windew, but 
he could affect a plate only through 
a distance of six centimetres. He was 
positive that he had nothing but 
cathode rays, for he could deflect 
them by a magnet, just as he could 
those inside of the glass tube. If he 
rarefied the air outside of the alumi- 
num window he could easily increase 
the distance through which fluores- 
cent plates could be affected. Lenard 
made use of this observation to draw 
the very interesting conclusion that 
cathode rays are not due to radiant 
matter or Crookes’s fourth state, but 
that it was a property of the ether, a 
view which had been held by several 
German physicists without the sup- 
port, however, of any experiments. 
Lenard did a great deal more and 
valuable work. He determined that 
the absorption of the rays which he 
observed were, for example, propor- 
tional to the density through which 
they were passing. He showed that, 
by compressing hydrogen until it had 
the same density as oxygen, the ab- 
sorption of both would be the same; 
but (and here comes one of the most 
essential points to be considered) he 
was not aware that he had any other 
but cathode rays. I actually regret 
to be forced to make this statement, 
but in these times, where scientists 
put their greatest aim to achieve 
privileges of priority, they must also 
be willing to accept a reproach for 
work which does not directly help to 
advance. 

Lenard’s position with respect to 
Roentgen’s is about the same as 
Galvam’s was with respect to Volta’s. 
Although we admit that Galvam has 
started the work, we must also admit 
that it might have slumbered for 
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years and years, if it had not been 
for Volta, for the simple and only 
reason that Galvam ascribed his 
phenomena to a wrong cause. Lenard 
mistook the rays which he observed 
for cathode rays pure and simple, but 
he was not aware of this new ray, 
with new properties, and possibly 
with a key to the most obscure 
chambers of science. 

Thus we have arrived at the 
essential point of the lecture—at 
the question, what is the Roentgen 
rays? I may be pardoned, I trust, 
for not using the term X ray, 
the word used by Professor Roentgen 
in his now celebrated lecture, but he 
availed himself of this term only to 
distinguish it from the light rays 
about which he spoke, and probably 
also to allude to the undetermined 
nature of the same. To make an 
attempt to explain the nature of the 
Roentgen ray, and then to state its 
manner of manifestation, would be 
working against the natural law of 
historical development which I have 
tried to follow to the present. We 
will, therefore, take up its character- 
istics. In order to present the 
subject to you in as clear a manner as 
possible, let us compare the properties 
of the Roentgen rays, whenever 
possible, with the cathode and Lenard 
rays, for then wherever a new 
feature is introduced we can more 
intelligently appreciate it. Any 
highly exhausted tube through which 
the electrical discharge takes place 
may be covered with a piece of black 
paper or thin cardboard, and it will 
be observed in a perfectly dark room 
that a fluorescent screen, that is, any 
surface which has been coated or 
washed with barium platino cyanide, 
for example, will light up brilliantly 
and fluoresce equally well, whether 
the treated side or the other be turned 
towards the apparatus. This fluores- 
cence is observable through a distance 
of two metres. Thus we have a phe- 
nomenon here which shows that 
phosphorescence can be observed 
through one piece of glass, that glass, 
however, being the surface of the 
Crookes tube and one or two pieces 
of cardboard. Lenard only found 
fluorescence in the direction of the 
aluminum window; Roentgen ob- 
served his effect for a distance of two 
metres; Lenard only through a dis- 
tance of six centimetres. 

Professor Roentgen tried to deflect 
the new rays by means of a magnet, 
as Lenard deflected the cathode rays, 
but he found it impossible to do so. 
This introduces an essentially new 
property—one of the utmost impor- 
tance. 

An attempt to deflect the cathode 
rays in the tube, which produced 
the phosphorescence on the surface 
of the glass, showed that in this 
case the direction of the Roentgen 
ray would be ckanged, but only inas- 
much as it went forth in straight 
lines from the spot in which the 
cathode rays were concentrated. 
This led Professor Roentgen to the 
conclusion that the new ray was 
generated on the surface of the glass 
by the cathode, but shortly afterwards 
he found that an aluminum cylivder, 
excited by means of the discharge 
apparatus, will alsoexcite the Roentgen 
ray. This would lead one to the 
conclusion that there are no Roentgen 
rays in a Crookes tube, and Prof. J. J. 
Thomson, in England, made an ex- 
periment to prove the correctness of 
this assertion, which was generally 
accepted, not only as extremely in- 
genuous, but also as conclusive. To 
this, however. I can not agree. 
Ingenuous as it appears, it has no 
practical value, for the negative 
result which is obtained is not by any 
means a proof of the non-existence 
of the rays inside of a vacuum. 


(To be concluded.) 
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The Metropolitan Telephone & Tele- 
graph Company’s New Building. 


The growth of the business of the 
Metropolitan Telephone and Tele- 
graph Company, of New York city, 
has been so rapid during the last few 
years that it has had great difficulty 
in securing sufficient office accommo- 
dation for its large and ever-growing 
force of officers and employés. For 
some time past the company has been 
compelled to occupy every available 
office in its large building at 18 Cort- 
landt street, and of late it has been 
necessary to secure offices in some of 
the other buildings in the vicinity. 

The company has just commenced 
the erection of a fine modern building, 
at 13, 15 and 17 Dey street, which 
property is located just in the rear of 
the Cortlandt street building. An 
illustration of the front of this new 
building is presented herewith. Work 
has already been commenced on it, 
and it is expected that the building, 
will cost about $400,000 when com- 
pleted. ‘The contractors and builders 
have agreed to have the building 
finished by January 1, 1897. Mr. 
C. L. W. Eidlitz, of New York city, 
is the architect. 

The building will be fireproof, of 
steel and terra-cotta construction, 
and will be 12 stories in height. The 
walls will be of such a thickness that 
at any future time four more stories 
may be added if necessary. The 
building will be equipped with elec- 
tric elevators and electric lights, and 
the stairways will be trimmed with 
vermilion marble. There will be a 
corridor connecting the street floors 
of the present Cortlandt street build- 
ing and the new building. There 
will also be connections between the 
two buildings at every floor. The 
new building will be occupied by the 
telephone company’s offices, with the 
exception of the stores facing on the 
street, which will be rented for other 
purposes. It is expected that the 
long-distance office of the American 
Telephone and Telegraph Company 
will be removed from the Cortlandt 
street building to the Dey street 
building. The exchange of the Met- 
ropolitan Telephone and Telegraph 
Company will remain in the Cortlandt 
street building. 

Snccsaiinbaenniens 
National Electric Light Association. 
To THE Epiror oF ELEcTRICAL REVIEW : 

I am pleased to inform you that 
the Central Passenger Committee 
have granted the rate of a fare and 
one-third, on the certificate plan, 
from points in their territory to New 
York and return, for delegates at- 
tending the nineteenth convention 
of this association. 

Mr. W. A. Kreidler, of the Western 
Electrician, Chicago; Messrs. Bryan 
& Humphrey, Turner Building, 
St. Louis, and Mr. E. H. Heinrichs, 
of the Westinghouse Electric and 
Manufacturing Company, Pittsburgh, 
will have charge of transportation 
matters in their respective localities. 

A special party is being organized 
in |Chicago, which will be joined en 
route by delegates along the line. 
A very large attendance is anticipated. 

Very truly yours, 
C. O. BAKER, JR., 
Master of Transportation, 
New York, March 25, 1896. 
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TESLA ON REFLECTED ROENTGEN 
RAYS. 
(Concluded from page 171.) 

This is easily done by reducing the 
number. of impulses or their duration, 
when raising the potential. For such 
experiments, it will be found of 
advantage to use in connection with 
the ordinary induction coil a rotating 
commutator, instead of a vibrating 
brake. By changing the speed of the 
commutator, and also regulating the 
duration of contact, one is enabled to 
adjust the conditions to suit the 
degree of vacuum and potential em- 
ployed. 

In my experiments on reflection, 
presently considered, I have used the 
apparatus shown in Fig. 2. It con- 
sists of a T-shaped box throughout, 
of a square cross-section. The walls 
are made of lead over one-eighth of an 
inch thick, which, under the condi- 
tions of the experiments, was found to 
be entirely impervious, even by long 
exposures to the rays. On the top 
end was supported firmly the bulb 
b, inclosed in a glass tube ¢ of thick 
Bohemian glass, which reached some 
distance into the lead box. ‘The 
lower end of the box was tightly 
closed by a plate-holder P,, contain- 
ing the sensitive film p,, protected 
as usual. Finally the side end was 
closed by a similar plate-holder P, 
with the sensitive protected film p. 
To obtain sharp images the objects ; 
o and o,, exactly alike, were placed 
in the center of the fiber cover, pro- 
tecting the sensitive plates. In the 
central portion of the box, provision 
was made for inserting a plate r of 


material, the reflective power of which 


was to be tested, and the dimensions 
of the box were such that the reflected 
ray and the direct one had to go 
through the same distance, the re- 
flecting plate being at an angle of 
45 degrees to the incident as well as 
reflected ray. Care was taken to 
exclude all possibility of action upon 
the plate », except by reflected rays, 
and the reflecting plate , was made 
to fit tight all around in the lead 
box, so that no rays could reach the 
film p,, except by passing through the 
plate to be tested. In my earliest 
experiments on reflection I observed 
only the effects of reflected rays, but 
in this instance, on the suggestion 
of Prof. Wm. A. Anthony, I pro- 
vided the above means for simul- 
taneously examining the action of 
the direct rays, which eventually 
passed through the reflecting plate. 
In this manner it was possible to 
compare the amount of the trans- 
mitted and reflected radiation. The 
glass tube ¢ surrounding the bulb d 
served to render the stream parallel 
and more intense. By taking 
impressions at various distances | 
found that through a considerable 
distance there was but little spread- 
ing of the bundle of rays or stream 
of particles. 

To reduce the error which is caused 
unavoidably by too long exposures 
and very small distances, I reduced 
the exposure to an hour, and the 
total distance through which the rays 
had to pass before reaching the sensi- 
tive plates was 20 inches, the distance 
from the bottom of the bulb to the 
reflecting plate being 13 inches. 

It is needless to remark that all 
the precautions in regard to the sensi- 
tive plates—constancy of potential, 
uniform working of the bulbs, and 
maintenance of the same conditions 
in general during these tests have 
been taken, as far as it was practi- 
cable. The plates to be tested were 
made of uniform size, so as to fit the 
space provided in the lead box. Of 
the conductors the following were 
tested: Brass, toolstee], zinc, alumi- 


num, copper, lead, silver, tin, and 
nickel, and of the insulators, lead- 
glass, ebonite, and mica, 


The sum- 
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mary of the observations is given in 

the following table: 

Reflecting Impression by 
body. 


Impression by 
reflected rays. 


transmitted rays. 


Brass. Strong. Fairly strong. 
Toolstee'. raed perceptible. ¥ very feeble. 
Zine. No Very strong. 
Aluminum. v ey ‘strong. None. 

Copper. None. Fairly strong, 
but much less 
than zinc. 

Lead. None. Very strong, but 
a little weak- 
er than zinc. 

Silver. Strong, a thin Weaker than 

plate being used. copper. 

Tin. None. Very _ strong; 
about like lead. 

Nickel. None. About like cop- 
per. 

Lead-glass. Very strong. Feeble. 

Mica. Very strong. Very strong; 
about like lead. 

Ebonite. Strong. About like cop- 


per. 


By comparing, as in previous ex- 
periments, the intensity of the im- 
pression by reflected rays with an 
equivalent impression due to a direct 
exposure of the same bulb and at the 
same distance—that is, by calculating 
from the times of exposure under 
assumption that the action upon the 
plate was proportionate to the time— 
the following approximate results 
were obtained : 


Impression by Impression by 


Reflecting 
body. 





direct action. reflected rays. 
BOR ccecs siccvevcens 100 2 
0.5 
3 
0 
2 
2.5 
1.78 
2.5 
7 
i 
2.5 
2 
While these figures can be but 


rough approximations, there is, never- 


gated the subject and find that I 
can not agree with this contention. 
On the contrary, I find that anodic 
and cathodic streams both affect the 
plate, and, furthermore, I have been 
led to the conviction that the phos- 
phorescence of the glass has nothing 
whatever to do with the photographic 
impressions. An obvious proof is 
that such impressions are produced 
with aluminum vessels when there is 
no phosphorescence, and, as regards 
the anodic or cathodic character, the 
simple fact that we can produce 
impressions by a luminous discharge 
excited by induction of a closed ves- 
sel, when there is neither anode nor 
cathode, would seem to dispose 
effectually of the assumption that 
the streams are issuing solely from 
one of the electrodes. It may, per- 
haps, be useful to point out here a 
simple fact in relation to the induc- 
tion coils, which may lead an eXperi- 
menterintoanerror. When a vacuum 
tube is attached to the terminals of 
an induction coil, both of the termi- 
nals are acted upon alike as long as 
the tube is not very highly exhausted. 
At a high degree of exhaustion both 
the electrodes act practically inde- 
pendently, and since they behave as 
bodies possessing considerable capac- 
ity, the consequence is that the coil 
is unbalanced. If the cathode, for 
instance, is very large, the pressure 
on the anode may rise  consid- 
erably, and if the latter is made 
smaller, as is frequently the case, the 
electric density may be many times 
that on the cathode. It results from 





Tie LunDELL ‘‘ WHITE 
theless, a fair probability that they 
are correct, in so far as the relative 
values of the impressions by reflected 
rays for the various bodies are con- 
cerned. Arranging the metals accord- 
ing to these values,and leaving for the 
moment the alloys or impure bodies 
out of question, we arrive at 
the following order: Zinc, lead, tin, 
copper, silver. The tin appears to 
reflect fully as well as lead, but, 
allowing for an errcr in the observa- 
tion, we may assume that it reflects 
less, and in this case we find that this 
order is precisely the contact series of 
metals in air. If this proves true we 
shall be confronted with the most 
extraordinary fact, Why is zinc, for 
instance, the best reflector among the 
metals tested and why, at the same 
time, is it one of the foremost in the 
contact series? J have not as vet 
tried magnesium. ‘The truth is that 
I was somewhat excited over these 
results. Magnesium should be even 
a better reflector than zinc,and sodium 
still better than magnesium. How 
can this singular relationship be 
explained ? The only possible ex- 
planation seems to me at present that 
the bulb throws out streams of matter 
in some primary condition, and that 
the reflection of these streams 1s 
dependent upon some fundaniental 
and electrical property of the 
metals. This would seem to lead 
to the inference that these streams 
must be of uniform electrification; 
that is. that they must be anodic or 
cathodic in character, but not both. 


- Since the announcement, I believe in 


France for the first time, that the 
streams are anodic, I have investi- 
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this that the anode gets very hot, 
while the cathode may be cool. Quite 
the opposite occurs if both of them 
are made exactly alike. But assum- 
ing the above conditions to exist, the 
hotter anode emits a more intense 
stream than the cool cathode, since 
the velocity of the particles is depend- 
ent on the electrical density,and like- 
wise on the temperature. 

From the previous tests an inter- 
esting observation can also be made 
in regard tothe opacity. For instance, 
a brass plate one-sixteenth inch thick 
proved fairly transparent, while plates 
of zinc and copper of the same thick- 
ness showed themselves to be entirely 
opaque. 

Since I have investigated reflection 
and arrived to resultsin this direction, 
I have been able to produce stronger 
effects by employing proper reflectors. 
By surrounding a bulb with a very 
thick glass tube the effect may be 
augmented very considerably. The 
employment of a zinc reflector in one 
instance showed an increase of about 
40 per cent in the impression pro- 
duced. I attach great practical value 
to theemployment of proper reflectors, 
because by means of them we can 
employ any quantity of bulbs, and so 
produce any intensity of radiation 
required. 

One disappointment in the course 
of these investigations has been the 
entire failure of my efforts to demon- 
strate refraction. I have employed 
lenses of all kinds and tried a great 
many experiments, but could uot 
obtain any positive result. 

NIKOLA TESLA. 

New York, March 30, 
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Lundell Fan Motors. 

The Interior Conduit and Insula- 
tion Company, of New York city, 
have issued a handsome and complete 
catalogue, showing their line of Lun- 
dell fan motors for the season of 
1896. These machines—some 20,000 
of which ure now in actual use—are 
80 well known throughout the coun- 
try that a description of them is en- 
tirely superfluous. Special mention, 
however, should be made of geveral 
new styles which are now offered fur 
the first time. The Lundell ‘“‘ White 
Wings,” illustrated herewith, is a de- 
cided novelty. ‘This is a ceiling fan 
motor with aluminum blades, made 
in two sizee, and especially adaptable 
for low-studded ceilings. The out- 
fits are complete and most efficient, of 
handsome design, and are claimed to 
be the lowest-priced ceiling fan 
motors on the market. 


The National Electrical Exposition. 

As the time approaches for the 
opening of the National Electrical 
Exposition, in New York city, con- 
tracts for space are being closed more 


rapidly. In addition tv the partial 
list of exhibitors published below, 
there is another list, nearly as large, 
of exhibitors who have reserved space, 
but whose contracts are not actually 
signed. The list of exhibitors who 
have signed contracts is as follows: 


Abendroth & Root Co., New York. 
Adams-Bagnall Electric Co., Cleveland, Ohio. 
American Carbon Co., Noblesville, Ind. 
American Stoker Co., Dayton, Ohio. 
Babcock & Wilc ‘x Co., New York. 
Ball & Wood Co., New York. 
Bishop Gutta-Percha Co., New York. 
Birdsall Electric Mfg. Co., New York city. 
Bryant Electri« a Bridgeport, Ct. 
Brady, T. H., New Britain, Ot. 
Bradford Heiting roe. Cincinnati, Ohio. 
Bryan-Marsh Electric Co., New York. 
Bossert, Wm. F., New York. 
Burry, Juhn, New York. 
Carpenter Enamel Rheostat Co., Hoboken, N. J. 
Calctilagraph Co., New York. 
—< Electric Co., New York. 

I Lamp Co., St. Louis, Mo. 
} wewey R. B., New York 


Chapin- Douglass ‘Blevttic Co., New York: 
Cutter Electrical Mfg: Co., Philadelphia. Pa. 
Crocker-Wheeler Electric Co.. New York. 
Columbia Rubber Works Co., New York. 
Crouse-Tremaine Carbon Co., Fostoria, Ohio. 








Crane Co., New York. 
Diehl Mfg. Co., Elizabethport, N. J. 
Dale, Farrell & Co., New York. 


Eddy Electric Mfz. Co., Windsor, Ot. 

Edison Electric Ill’g Co., New York. 

Klectrical Engineer, New York. 

Electricity Newspaper Co., New York. 

Forest City Electric Co., Cleveland, Ohio. 

Ferracute Machine Co., Bridgeton, N. J. 

Fue! Economizer Co., Matteawan, m. Us 

Goubert Manufacturing Co., The, New York. 

General Electric Co., Schenectady, | & A 

Gordon-Burnham Battery Co., New York. 

General Incandescent Arc Lamp Co., New York. 

Harrisburg Foundry and Machine Co., Harris- 
burg, Pa. 

Huebel & Manger, Brooklyn, N. Y. 

Holtzer-Cabot Electric Co., Boston, Mass. 

Heine Safety Boiler Co., St. Louie, Mo. 

Hunt, C. W., New York. 

Ironclad Rhec stat Co., Westfield, N. J. 

India Rubber and Gutta-Percha Insulating Co., 
Yonkers, N. Y. 

Jewell Belting Co.. agtieed. Ct. 

Johnston, The W. J., Co., New York. 

Keasbey, R. A., a York. 

Kennedy V. alve Co., New York 

Keuffel & Esser Co., New Y ork. 

Lozier. R. T., New York. 

Locke Regulator Co., New York. 

Mica Insulator Co., New York. 

McEwen, J. H., Manutacturing Co.,Rid.eway, Pa. 

Niles Tool Works Co., Hamilton, Ohio. 

National Carbon Co., Cleveland, Ohio. 

Nationa! Conduit Manufacturing Co., New York. 

Nowotney Electric Co., Cincinnati, Ohio. 

Nuttall, R. D., Co.. Allegheny, Pa. 

Okonite Co., New York. 

Phoenix Iron Works, Meadville, Pa. 

Peck Electrical Co.. New York. 

Partrick & Carter Co., Philadelphia, Pa. 

Peru Electric Manufacturing Co., Peru, Ind. 

Payne, W. B., & Sons, Elmira, N. Y. 

Reisinger, Hugo, New York. 

Riker Electric Motor Co., Brooklyn, N. Y. 

Roebling’s Sons, John A., Co., New York. 

Stirling Co., The, Chicago, Ill. 

Schiereo, Chas. A., & Co., New Yor 

Siemens & Halske Electric Co. of America, Chi- 
cago, Ill. 

Sunbeam Incandescent Lamp Co., Chicago, III. 

Straight-Line Engine Co., Syracuse, N. 

— Electrical Lamp and Novelty Co., New 


ip Paint Co., New York. 

Standard Underground Cable Co., Pittsburgh, Fa. 
Shultz Belting Co.. St. Louis, Mo. 

Stanley Electrical Mfg. Co., Pittsfield, Mass. 
Safety Insulated Wire and Cable Co., New York. 
Stanley & P tterson. New York. 

Schoonmaker, A. V., New York. 

Smeltzer & Co., Niirnberg, “avaria. 

Tucker Electrical Construction Co., Sew York. 
United E'ectric Improvement Cv., Philadel ay Pa. 
United States Mineral Wool Co., New Yo 
Vacuum Oil Co.. New York 

Vetter, J. C., & Co.. New Yor 

Walker Manufacturing Co., onhinia Ohio. 
Warren, A. Co., New ‘York. 

Wagner Ele trice] Mig. Co.. St. Louis. Mo. 
Weston Engine Co.. Painted Post, N. Y. 

Weston Flectrical ya Co., Newark, N. J. 
Williamsport Wooden Pi Ro Co., Williamsport, Pa. 
Worthington, Henry R., New 

Wilkinson Manufacturing Co. ‘Bridgeport, Pa. 
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ADVANCE INFORMATION 





Valuable News and Tips for [anu- 
facturers and Dealers. 





We publish 
relating to new electric railways, new 


below information 
electric light companies, new tele- 
phone companies and projected elec- 
tric construction of all kinds. Every 
reader will find these columns of 
special interest, and manufacturers 
and supply houses will receive many 
valuable suggestions looking to new 
business by carefully watching this 
department in the ELECTRICAL 
REVIEW. 





New Electric Railways. 

San Dreco, Cat.—The San Diego 
Cable Railway has been sold for 
$55,000 to Col. W. H. Holabird, and 
it will be changed into an electric 
system. 

ELKTON, Mp.— The Cherry Hill, 
Elkton & Chesapeake City Electric 
Railway Company, incorporated by 
J. C. Price, R. A. Duhamell, John 
Banks, ‘I’. Taylor Reynolds, C. H. 
Smith, Manly Drennan, Dr. Frank 
li. Mackie,George S. Woolley, William 
J. Smith, to build an electric line 
between Cherry Hill and Chesapeake 
City. 

OxrorpD, N. Y.—A. D. Harrington 
is interested in the construction of a 
$.00,0v0 electric railway to Norwich. 

Hagerstown, Mp.—The Hagers- 
town Railway Company, of Washing- 
ton County, bas been incorporated by 
John A. Herman, William Jennings, 
Christian W. Lynch, of Harrisburg, 
and Justice J. I. Bitner, Albert J. 
Everley, John Blake and McKinley 
Embrey, Hagerstown. Capital stock, 
$200,000. Lyman D. Gilbert, John 
A. Herman, William Jennings and 
Christian W. Lynch, of Harrisburg, 
have been granted a franchise for an 
electric street railway, to be built in 
Washington, Potomac, Antietam and 
Mulberry streets and Broadway, 
Hagerstown, with extension to Wil- 
liamsport, fankstown and other near- 
by towns. 

San Francisco, Cat.—The San 
Francisco & San Mateo electric 
road is being offered for sale. 

Watertoo, Iowa — An electric 
line is to be constructed to connect 
with Cedar Falls. L. 8. Cass and 
others are interested. 

ALBANY, N. Y.-—The Albany, Scho- 
harie & Hedelberg Railroad Com- 
pany has been granted permission to 
build an electric railway from Albany 
over the mountains. 

Wayne, Micu.—The Wayne Elec- 
tric Road Company has been granted 
right of way through the corporation. 

Patmyra, N. Y.— An electric 
road is to be constracted between 
Palmyra and Marion. 

FERNDALE, Cat.—F. Nelson, pro- 
prietor of the electric light works 
which are soon to be established, says 
that an electric railway will be built 
this Summer between Fort Kenyon 
and Fortune, if the necessary fran- 
chises, etc., can be secured. 
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CHATTANOOGA, TENN.—S. W. 
Divine is at the head of the company 
that has applied for franchise to 
build an electric railway. It is ex- 
pected that the road will be built and 
in operation within 12 months. 


DENVER, CoLo.—West Creek Elec- 
tric and Toll Road Company has been 
incorporated by B. B. Clawson, 
Arthur O, Williams and Sidney Will- 
iams. Capital stock, $100,000. 


FircuBurG, Mass.—M. A. Cool- 
idge, of this city, has the contract 
for building and equipping the Han- 
over, Mass., street railway. This new 
line will connect with the Brockton 
street railway, Rockland & Abington 
and Hingham street railways, making 
a through electric line to Nantasket 
Beach. 

CuricaGo, ILt.—The North Chicago 
Electric Railway Company will build 
a line on North Robey street from 
the intersection of Lincoln and Grace- 
land avenues to Rose Hill Cemetery. 
Work on this line will be begun as soon 
as the weather will permit operations. 


La Porte, Inp.—The statement is 
made here that a syndicate composed 
of New York and Cleveland cap- 
italists is behind a project to build'‘a 
system of interurban electric lines in 
Northern Indiana, connecting various 
cities and towns. 

CLEVELAND, Onto—During the 
next few months some extensive im- 
provements will be made by the street 
railroads here. Probably %$40v,000 
will be spent in improvements, new 
tracks and new cars. 


AKRON, On1o—There is talk of 
the extension of the Akron & Cuya- 
hoga Falls Rapid Transit Company 
to Cleveland. 

OAKLAND, CaL.—F. M. Smith is 
said to be negotiating for the pur- 
chase of the Highland Park eiectric 
road, which is now in the hands of 
a receiver. 

WorcrEstTerR, Mass.—An effort is 
being successfully made by I. L. Cur- 
rier, of this place, to organize a stock 
company to build an electric road 
from Ware to Warren. 


Boston, Mass.—The Norfolk Cen- 
tre Street Railway has received fran- 
chises from the towns of Dedham, 
Norwood and Walpole. ‘The new 
road will be built this Summer, and 
will connect at Dedham Centre with 
the West Roxbury & Roslindale Street 
Railway Company, which is to lay its 
tracks over Washington street to 
Dedham through the West Roxbury 
district. 

BatTimorE, Mp.—The extension 
of the Belt Ruilroad’s electric con- 
struction is to be begun in the near 
future. 

Boston, Mass.—A franchise has 
been granted to the West Roxbury & 
Roslindale Company fora line from 
Washington street at Forest Hills 
through Roslindale to Germantown. 


Dayton, On10—The Dayton Trac- 
tion Company executed a mortgage 
for $250,000 to the Pennsylvania 
Finance Company, of Philadelphia, 
for the completion of their inter- 
urban electric railroad between Day- 


ton and Miamisburg, a distance of 
12 miles. The work is to be com- 
pleted and in running order by July 1, 
and the road will be continued to 
Cincinnati within two years. 

WaRREN, Mass.—The Slater En- 
gine Company has contracted with 
the new electric railroad to furnish 
an engine, boilers and pumps for the 
new power house to be located at 
Brookfield. 





Electric Light and Power. 
McKeesport, Pa. —An electric 
light plant is to be established and 
the Controller will advertise for bids 
shortly. 


Grass VALLEY, Cau.——The Provi- 
dence Mining Company are contem- 
plating lighting their mines by elec- 
tricity and are negotiating with the 
Electric Power Company. 

McKeEtuMNE Hii, Car. — The 
Roanoke Mining Company will put 
in an electric plant. 

SPOKANE, WasH.—The Northwest 
Milling and Power Company will 
utilize the pumping station of the 
waterworks as a power house for 
their new electric light plant. 


ASHLAND, Wis.—Ashland Light, 
Power and Street Railway Company 
has been incorporated by Charles 
Quarles, R. C. Heydlauff and Adolph 
Kanneberg. Capital stock, $300,000. 


Ortta, Mp.—Wm. J. Dickey & 
Sons will put in an electric light 
plant in the near future. 


New York, N. Y.—Morely Acety- 
lene Gas Company has been incorpo- 
rated by J. H. Morely, Springfield, 
Mass.; C. H. Reeve, A. S. Hall, 
E. F. Eldridge and N. 8. Easton, 
of New York city. Capital stock, 
$500,000. . 

San Mateo, Cat.—Electric light 
plant is to be established in Court 
House. 

San Francisco, Cat.—Berkeley 
Electric Lighting Company stock- 
holders have decided to issue $30,000 
with which to enlarge plant. 


Santa Ciara, Cat.—C. E. Moore 
is preparing plans and specifications 
for the electric plant which is to be 
established. 

New York, N. Y.—The Peruvian 
Consul in this city is inviting pro- 
posals until June 1 for an electric 
lighting franchise at Lima, Peru. 


Arpany, N. Y.—Proposals will 
be invited for lighting the city streets 
with electricity. 


Boston, Mass.—The Boston Elec- 
tric Light Company has petitioned 
to issue $200,000 in bonds for the 
purpose of putting its wires under- 
ground. 


OranGeE, N. J.—The South Orange 
Light and Power Company has been 
incorporated by Henry A. Page, Ed- 
ward D. Page, W. M. Haines and 
Frank Brewer, for the purpose of 
constructing electric light plant to 
do its own street lighting. Capital 
stock, $50,000. 

MapiLeton, Minn.—C. H. Brown 
will establish an electric light plant, 
and has placed an order with the 





175 


D. & D. Electric Manufacturing 
Company, of Minneapolis, for same. 


Sipney, N. Y.—Ouleout Electric 
Light and Power Company has been 
incorporated by H. McGonegal, James 
C. Holden, of New York city; Walter 
F. Randall, of Syracuse; Fred. C. 
Ward, of Franklin, and H. S. Sewell, 
of Walton, to operate in Sidney and 
Unadilla, Otsego County. Capital 
stock, $25,000. 

HomestTeaD, Pa.—The Homestead 
Gas. Light and Fuel Company has 
been incorporated with a capital stock 
of $1,000. 

CuicaGo, Ity.—Electricity will 
take the place of gas for street Jight- 
ing in all the First Ward of Chicago. 


INDIANAPOLIS, IND.—The Board 
of Works has asked the City Con- 
troller to recommend an additional 
appropriation of $2,000 for electric 
lights to take the place of the vapor 
lights which have been removed. 

Attica, N. Y.—The property of 
the Attica Water and Gas Company 
has been purchased by the Maplewood 
Waterworks Company. The direc- 
tors of the new company are Messrs. 
Augustine S. Smith, Burley Smith, 
Edward T. Gray, O. P. Stockwell 
and Edward Volkins, all of this place. 

Rocuester, N. Y.—A proposition 
to utilize the Court House electric 
light plant for lighting the City Hall 
and Free Academy is being con- 
sidered. 

BERKELEY,CAL.—Thestockholders 
of the Berkeley Electric Lighting 
Company decided this evening to 
issue bonds for $30,000 with which 
to enlarge its plant. 

HampurG, lowa—The Hamburg 
Electric Light Company has filed 
articles of incorporation. The author- 
ized capital stock is $12,000. Incor- 
porators, W. 8. Staley, C. D. Butter- 
field, C. A. Buckmaster and H. T. 
Hays. 

PortsmoutH, N. H.—Hon. Frank 
Jones will, as soon as Spring opens, 
build an electric light plant for the 
lighting of his suburban residence and 
grounds, the brewery plant, the Rock- 
ingham and Hotel Wentorth at New 
Castle, and will furnish power and 
light to any wishing to purchase the 
same. ‘he building site for the plant 
was surveyed yesterday. 





New Telephone and Telegraph 
Companies. 

LE Sugur, Minn.—H. E. Ter- 
math is organizing a stock company 
to build a telephone from here to 
Le Sueur Centre. 

Irvineton, N. Y.—A franchise 
has been granted to the Westchester 
County Telephone Company for the 
purpose of erecting poles and string- 
ing wires in the streets of that village. 

York, Pa.— Arrangements have 
been completed to extend the Delta 
Telephone system to Fawn Grove, 
and reaching various points in York 
aud Harford counties. 

BoscawEN, N. H.—A telephone 
line between this place and Shaker 
Village is to be constructed in the 
Spring. 
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Monteomery, Vt.—The Citizens’ 
Telephone Oompany, uf Enosburg 
Falls, has purchased the poles and 
wire of the so-called People’s line in 
this county and will supply new and 
better instruments to customers, as 
well as extend the line to other towns 
and give the people telephone com- 
munications throughout the county, 
as well as in many towns across the 
border. 

MILWAUKEE, Wis.—The Wisconsin 
Telephone Company has decided to 
establish a branch station on the 
west side, similar to the one now in 
operation on the south side. The 
new exchange will probably be in 
operation July 1. 

Bor.incton, Vi.—A_ telephone 
line between this city and Hinesburgh 
is contemplated. 

LA Prossr, W1s.—The Wisconsin 
Telephone Company are about to put 
a new and improved switchboard in 
their exchange in this city. Other 
improvements are about to be made 
that will increase still further the 
efficiency of the service. 

Casper, CoLto.—A telephone ex- 
change is to be established here. 

San Francisco, Caut.—The Secur- 
ity Electrical Inspection Company 
has been incorporated by A. St. John 
Bowie, Oscar Blain, Joseph Napthaly, 
Alfred Bouvier, Samuel N. Napthaly, 
Thomas J. Craig and David Freiden- 
rich. Capital stock, $100,000. 

San Francisco, Oar.—Sterling 
Electric Supply Company has been 
incorporated. Directors, John R. 
Cole, A. H. Pennoyer, F. G. Cart- 
right, F. W. Gale and F. N. Delanoy. 
Capital stock, $100,000, of which 
$10,000 has been subscribed. 

Wueetine, W. Va.—The Dillon, 
Wheat & Hancher Electric Company 
has been incorporated with an author- 
ized capital stock of $25,000. The 
incorporators are I. G. Dillon, A. A. 
Wheat, C. N. Hancher, E. T. Albert 
and J. M. Weistling, all of Wheeling. 





Business Troubles. 





PirrsrieELD, Mass.—The S. K. C. 
Specialty Company, of Pittsfield, | 
manufacturers of electrical novelties | 
and small wares, have filed a petition | 
in insolvency. 


Fatt River, Mass.—William F. 





Tanner, dealer in bicycles and elec- 


trical supplies, went into insolvency 
last week. No statement of the 
assets or liabilities has yet been 
made. 

Batimore, Mp.—A receiver for 
the Baltimore & Catosville Con- 
struction Company and the Columbia 


& Maryland Railroad Company has 


been asked for. 
St. Paut, Minn. —F. Tenney, 


proprietor of the St. Paul Electric | 
Plating Works, has made an assign- | 


ment to R. J. Eggleton for the 
benefit of his creditors. 


New York, N. Y.—The Complete | 


Electric Construction Company, o 
121 Liberty street, has gone into the 
hands of areceiver. Charles Haldane 
Johnson has been appointed. 





Increase of Capital. 
ALBANY, N. Y.—The Albany Street 
Railway Company has voted in favor 
of an increase of $500,000 in the 
capital stock. This will bring the 
authorized capit:] up to $2,000,000. 








DEER PARK, 


On the Crest of the Alleghenies. 





To those contemplating a trip to the mountains 
in search of health or pleasure, Deer Park, on the 
crest of the Allegheny Mountains, 3,000 feet above 
the sea level, offers such varied attractions as a 
delightful atmosphere during both day and night, 
pure water, smooth, winding roads through the 
mountains and valleys, and the most picturesque 
scenery in the Allegheny range. The hotel is 
equipped with all adjuncts conducive to the enter- 
tainment, pleasure and comfort of its guests. 

There are also a number of furnished cottages 
with facilities for housekeeping. 

The houses and grounds are supplied with abso- 
lutely pure water, piped from the celebrated 
** Boiling Spring,” sad are lighted with electricity. 
Deer Park is on the main line of the Baltimore & 
Ohio Railroad, and has the advantages of its splen- 
did Vestibuled Limited Express trains between the 
East and West. Season excursion tickets, good for 
return passage until October 31, will be placed on 
sale at tly reduced rates at all principal ticket 
offices throughout the country. 

1808 e@ season at Deer Park commences June 22, 

For full information as to rates, rooms, etc., 
address George D. DeShietds, Manager, Deer Park, 
Garrett County, Maryland. 












r " —— 
| s 
| Mechanical and Architectural Drawing, 
| Steam Engineering (Stationary, Marine, Loco- 


| motive), Plumbing, Heating, Civil Engineering, 
| Coaland Metal Mining, English Branches, 


TAUGHT BY MAIL. 


Twenty-seven Courses of Study. Send for free 
circular. State subject you wish to study, 
The International Correspondence Schools, 
SCRANTON, PA. 








Joints made absolutely tight and durable by 
PATENT CORRUGATED 


COPPER GASKETS. 


Furnished in all shapes and sizes for flanged 
PIPES, CYLINDERS, CHESTS, Etc. Price- 
List and Sample free. 


U.S. MINERAL WOOL CO., 
| 2 Cortlandt Street, NEW YORK. 
Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. 








We Carry a Full Line of 


ELECTRICAL SUPPLIES. 


‘Sole New England Agents for 


CROCKER-WHEELER ELEGTRIC CO.’S MOTORS AND DYNAMOS. 


CORRESPONDENCE SOLICITED. 


NEW ENGLAND ELECTRIC SUPPLY COMPANY, 


49 FEDERAL STREET, BOSTON, MASS. 








SIGN LAMIPS. 


An Economical, Practical and Sightly Novelty in Electric-Lighted Signs. 
; SURE TO ATTRACT ATTENTION. 

For full information and prices, address 

| DICKINSON ELECTRIC SUPPLY CO., 150 Nassau Street, New York. 





Strictly 
Hand=-made 


LAMPS, AND ALL STYLES 
OF MINIATURE LAMPS. 





New York Electric Company, 


| 
| YOUNGSTOWN, 


i 





THE MUTUAL LIFE INSURANCE CoO., 


oF NEW YORE. 





RICHARD A. McCURDY, President. 


Assets, 


a aul lal a 


~ $221,213,721 33. 


This great company will hereafter extend the privilege of Life Insurance without extra 
charge to all Electrical Engineers of one or more years’ experience. 

By the above term it is intended to include all those who are in sole charge of dynamos, 
either afloat or ashore, and those who may occupy still higher and more responsible positions 


as electricians. 





CAPTAIN H. R. FREEMAN, late of the Cromwell Steamship Line, Manager of this department, was instrumental in getting this Company to make the above concession in 


favor of Electrical Engineers. 


authorized Maritime Agent, Mutual Life Building, No. 32 Liberty St., New York. 


All electricians wishing insurance in the United States or Canada should make application in person or by letter to Capt. H. R. Freeman, or any 
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The Bishop Gutta-Percha Com- 
pany, 420 to 426 East Twenty-fifth 
street, New York city, have issued 
a price-list of their gutta-percha 
specialties, such as acid vessels, acid 
jugs, bottles, funnels, pitchers, etc. 

The Ellwell-Parker Electric Com- 
pany, Cleveland, Ohio, manufact- 
urers of motors, are constructing a 
new building for manufacturing pur- 
poses which they expect to have ready 
for occupancy within the next few 
months. 

The Interior Conduit and Insu- 
lation Company, 527 West Thirty- 
fourth street, New York city, an- 
nounce that their ventilating depart- 
ment is now under the charge of 
Mr. Wm. H. A. Davidson, formerly 
of the Davidson Ventilating Fan 
‘ompany. Mr. Davidson has been 
dentified with the ventilating fan 
nterests for many years, having been 
me of the pioneers in the art of 
entilation with disk fans, and is the 
nventor of the Davidson & Starbuck 
ans. 

The Electric Appliance Company, 
f Chicago, is just distributing two 
‘atalogues which should be in the 
‘‘catalogue library” of every electric 
light station in the country. One of 
these is their catalogue of Paiste 
specialties, and the other of P. & S. 


porcelain specialties. Both of these 


catalogues are supplied with special 


trade discount sheets giving the 
latest and lowest trade prices on these 
coods, and hence are valuable infor- 
mation to the close buyer. Copies 
nay be had free on application. 


FOR SALE. 
A Modern Electric Light x° Power Plant 


Consisting of six 100-horse-power 
McCormack Cylinder Gate Water- 
Wheels, set in six stone flumes, all 
in gilt-edged shape, with best of 
shafting, foundations, brick building, 
etc., all new. . Two Russell Auto- 
matic Engines of 450 horse-power 
capacity, for use in case of emergen- 
cies. One 60-horse-power power gen- 
erator, three alternating dyoamos of 
3,500 lights capacity and seven arc 
dynamos of 300 lights capacity. A 
five-year city street lighting contract, 
100 lights; also excellent commercial 
patronage. Excellent water-power 
lease for thirty years at $10 per 
horse-power per year. 

A snap for the right man; owners 
going away. Will bear closest in- 
vestigation. 

Location is a prosperous, manufact- 
uring Indiana town of 15,000 peo- 
ple. 
Address the owner, O. N. Lum- 
BERT, Syracuse, N. Y. 








UNCUT AND CUT TO SIZE. 


TAMPED 

OLID 

HEET 

ECMENTS and WASHERS. 


Mica in any form wanted. 
Write for samples and quotations. 


A. O. SCHOONMAKER, 
158 William Street, New York. 





ROYCE & MAREAN, 


DEALERS IN 


Electrical Supplies, 
WASHINGTON, D. C. 








BI-METALLIC WIRE, 


COPPER and STEEL. 
(Joun A. Rorsitne’s Sons Co., Makers.) 


‘i-Metallic Electric Transmission Company, 


1204 HAVEMEYER BUILDING, 
26 Cortlandt Street, New York. 
nd for Descriptive Pamphlet. 








, ESTABLISHED 1867 


PARTRICK& CARTER CO. 


ELECTRICAL SUPPLIES 
(25 South 2¢St. Philadelphia 
CATALOGUES ON APPLICATION 


end Business Card and Mention 
ELECTRICAL REVIEW. 


NEW COURSES 


(he Correspondence School of Technology, 


CLEVELAND, OHIO. 


TO EARN MORE, LEARN MORE. 











<“_. 


“SUNLVWAV GSLOAId 


Sry L.=E: 





Send for Catalogue. 
BWI.L.S, PUSH BUTTONS, Etc., 
HUEBEL & MANCER 


286-290 Graham St.. BROOKLYN, N. ¥. 





STUDY ELECTRICITY : HOME 


by our unequaled correspondence method. Thorough instruction in applied elec- 


tricity by competent engineers. 
proposition now open. 


APPARATUS FURNISHED Without extra expense. 


The Scientific Machinist Co., 53-54 Blackstone Building, Cleveland, 0. 








PROJECTORS 


10 MILLION TO 
100 MILLION 
CANDLE-POWER. 
The Only Successful Commercial 
Light. Guaranteed Under All 


Conditions. Have Replaced 
All Other Makes. 


Rushmore Dynamo Works, 


JERSEY CITY, N. J. 





Type A, 80 Amperes. 


BAKER & CO., 


IMPORTERS, MELTERS AND REFINERS OF 


PLATINUM, 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. 


Long-Distance Telephone 559. 





Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased, 


NEW YORK OFFICE: i{2! LIBERTY STREET. ——> 


KNIFE SWITCHES, 


Po.isHEeD SLatTe Base. Ner. 
25 Ampere, Single Pole......... $0 50 
50 sé . se 
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WE CARRY A LINE OF GENERAL SUPPLIES. 


WRITE FOR PRICES WHEN IN THE MARKET. 


FRANK H. STEWART & CO., 
35 North Seventh St., Philadelphia, Pa. 


ESCO DRY BATTERY. 


A standard battery for all open circuit or inter- 
mittent work. Highly recommended for Telephone 
Transmitters. 


OVER 230,000 SOLD DURING THE PAST YEAR. 


For sale by nearly ali the Electrical Supply Houses 
in the United States. 

GIVE IT A SEVERE TEST. Unreliable Dry Bat- 
teries are not sold much cheaper than the MESCO. 


64-Pace PampuiLet Free. Catalogue, 208 pages, 10 cts. 


MANHATTAN ELECTRICAL SUPPLY CO., 


32 Cortlandt Street, New York. 


AGENCIES: 


ELECTRIC APPLIANCE CoO., 
CHICAGO, ILI. 


PETTINGELL-ANDREWS CO., 
BOSTON, MASS. 


ELECTRICAL ENGINEERING CO. 
MINNEAPOLIS, MINN. 

ST. LOUIS ELECT’L SUPPLY Co.. 
ST. LOUIS, MO. 


BRADFORD BELTING CO., 
CINCINNATI, O» 


PHILLIPS INSULATED WIRE CoO., 


NEW YORK OFFICE: FACTORY: 
39 & 41 Cortlandt Street. PAWTUCEET, R. 1. 
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556,763 Telephone switch; W. A. Moore, 
Brooklyn, N. Y. 

556,769 Electrode for secondary bat- 
teries; O. Pirsch, Liege, Belgium. 


556,782 Secondary battery ; Max Suss- 
mann, Neu-Ruppin, Germany.—Comprises 
a sheet metal conductive core and an active 
material consisting of a paste composed of 
a plumbic material and pumice stone ina 
finely divided state, and a solution of rubber. 


556,788 Operating dynamo electric ma- 
chines in multiple; E. Verstraete, St. Louis, 
Mo.—A generator having series field coils 
and field coils in shunt relation to the arma- 
ture, another generator supplying the same 
circuit in multiple, having a set of shunt 
field coils energized by current taken from 
opposite sides of the armature of the first 
generator. 

556,823 Automatic grounding device for 
electric conductors; G. A. Jewet, Chicago, 
Il. 

556,854 Conductor for electrical decom- 
posing tanks; J. Leith, St. Helens, Eng. 


556,862 Controller for electric motors; 
E. D. Priest, Schenectady, N. Y.—Com- 
prises a reciprocating resistance switch, a 
separate reciprocating series parallel switch, 
and permanently connected means tor oper- 
ating the two switches. 

556,864 Trolley support; E. B. Reichel, 
Germany.—Consists of yieldingly pressed 
levers pivoted to stationary supports, a 
pivoted trolley arm mounted upon the ends 
of said levers, and springs for imparting to 
said trolley arm a tendency to occupy a 
vertical position. 

556,865 Alternating current system; E. 
W. Rice, Swampscott, Mass —An electro- 
dynamic machine of the three-phase type 
having its different armature coils wound 
with wire of different sections corresponding 
to the strength of current they are designed 
to generate. 

556,866 Electric elevator; E. W. Rice, 
Jr., Schenectady, N. Y. 

556,870 Wire gauge for dynamos or 
motors; A. B. Soar, London, Eng.—An 
electrical contact or commutator brush com- 
prising super-posed layers of corrugated 
wire gauge, the said layers being compressed 
together to constitute practically a solid 
brush. 

556,876 Clip for trolley wires; R. H. 
Beach, East Orange, N. J. 

556,882 Device for placing electric 
blasting fuses; R. H. Elliott, Birmingham, 
Ala.—An igniting device for use in blasting, 
consisting of an electric fuse, of flexible 
wires connected to said fuse and covered 
with flexible insulating material for a short 
distance from said fuse, and a rod made of 
insulating material and inclosing the portion 
of said wires adapted to lie in the borehole 
and terminating a short distance from the 
fuse. 

556,891 Support for field magnet coils; 
B. G. Lamme, Pittsburgh, Pa.—A_ bracket 
or hanger for field magnet coils having outer 
coil-supporting flanges and intermediate 
flanges or fingers projecting from the main 
or body portion thereof and substantially at 
right angles thereto. 

556,893 Electric car truck; E. Lund- 
quist, Pittsburgh, Pa. 

556,898 Electric arc lamp; G. C. Pyle, 
Indianapolis, Ind.—A lamp-post, a lever 
supported by such post and having on it a 
trough-shaped bracket and a holding-bar 
for the upper electrode, having a pin threon 
that fits in the bracket on the lever. 

556,902 Electrical detonator; C. H 
Rudd, Chicago, [ll.—Explosive material, 
fusible conductors for igniting said explosive 
material included in an electric circuit in 
series, and a shunt or by-path about each of 
said fusible conductors for carrying current 
to the conductors last to fuse. 

556,903 556,904 Electrical detonator; C. 
H. Rudd, Chicago, Ill. 

556,941 Trolley attachment for electric 
cars; F, 8. Smith, Hartford, Ct. 

556,945 Regulating device for controlling 
working of electromotors ; Rene Thury, 
Geneva, Switzerland. 

556,947 Electric signal lamp; A. F. 
Ward, Memphis, Tenn.—Comprises a dyna- 
mo, a hand-driven mechanism therefor, aad 
an inclosing protective casing, in combina- 
tion with a folding mast carried by said 
dynamo casing and a signal lamp at the 


upper end of the mast. 





556,949 Safety device for electric cars; 
A. H. Wheeler, Warwick, R. I. 

556,959 Means for attaching and detach- 
ing electric lamps; F. A. Butterfield, Detroit, 
Mich.—A device for attaching arid detach- 
ing incandescent lamp bulbs, consisting of a 
conical casing having gripping material on 
its inner face, yielding jaws projecting over 
and above the upper end of the casing, and 
a handle at the opposite end of the casing. 

556,967 Electrical connector; P. H. 
Fielding, New York, N. Y.—A connector 
designed for theater use, the plug being in- 
serted in the floor pocket consisting of a 
tube of insulating material and provided 
with internal electrical contacts. 

556,971 Insulated support for contact 
rails; A. Hanson, Chicago, Ill. 

556,987 Electric recording instrument 
for ship’s compasses and logs; C. L. Jaeger, 
Maywood, N. J.— A recording device com- 
prising a conducting disk having projec- 
tions, a conducting arm actuated through 
suitable mechanism and arranged to rotate 
close to the conducting disk, conductors for 
the disk and conducting arm, a source of 
electricity, an induction coil, a recording 
device and electrical connections. 

557,008 Electric trolley; G. R. Mitchell, 
Newtown, Pa. 

557,015 Trolley for electric railways; P. 
F. O’Shaughnessy, New York, N. Y.—A 
car, a trolley for making an underneath con- 
tact with a conductor. a telescopic support 
for said trolley on the roof of the car, and 
means extending within reach of the oper- 
ator for adjusting said trolley. 

557,037 Electrical connector; B. L. 
Yoquet, Westport, Ct.—A tube for a joint 
for electrical conductors indented to form 
an internal central stop or stops. 

557,048 Zinc support for batteries; H. J. 
Brewer, New York, N. Y.—A zine pencil, 
the battery jar having a lip, the projecting 
spout integral therewith, and the detachable 
zinc support having two downwardly-pro- 
jecting arms engaging with the two sides of 
the spout of the jar. 

557,049 Means for 
and motor frames ; 
Britain, Ct. 

557,057 Process of and apparatus for 
producing metallic compounds by elec- 
tricity; E. N. Dickerson, New York, N. Y. 

557,094 Converter of frequency for alter- 
nating electric currents; M. Hutin, Paris, 
France.—The method of transforming an 
alternating electric current of one periodic- 
ity into an alternating current of another 
periodicity, which consists in successively 
and continuously changing the points of 
line connection in either direction around a 
commutator apparatus. 


supporting motors 
E. 8. Breed, New 


— = 
American Institute of Electrical 
Engineers. 


At the monthly meeting of council, 
held March 25, the returns of nomi- 
nations were canvassed, and the fol- 
lowing council nomineeswere selected : 
For president, Louis Duncan, of Bal- 
timore; for vice-presidents, Chas. 
P. Steinmetz, of Schenectady, N. Y.; 
Harris J. Ryan, of Ithaca, N. Y., 
and W. M. Stine, of Chicago; for 
managers, J. W. Lieb, Jr., of New 
York city; F. A. Pickernell, of New 
York city; Wm. L. Puffer, of Boston, 
and L. B. Stillwell, of Pittsburgh; for 
treasurer, Geo. A. Hamilton, of New 
York city; for secretary, Ralph W. 
Pope, of New York city. 

The terms of the following officers 
do not expire this year: Vice-presi- 
dents, Angus S. Hibbard, of Chicago; 
Dr. M. I. Pupin, of New York city, 
and W. F. C. Hasson, of San Fran- 
cisco; managers, A. E. Kennelly, of 
Philadelphia; C. 8. Bradley, of Bualti- 
more; W. D. Weaver, of New York 
city; W. B. Vansize, of New York 
city; Chas. F. Scott, of Pittsburgh, 
Carl Hering, of Philadelphia; Cary 
T. Hutchinson, of New York city, 
and B. J. Arnold, of Chicago. 

The rules have been amended by 
the council, under advice of the com- 
mittee on incorporation, in order to 
conform with the laws of the State of 
New York. The rules will hereafter 
be known as the ‘‘constitution,” and 
under its provisions the secretary is 





now elected by the institute at large 
instead of the council. The system 
of cumulative voting is abolished. 
Copies of the revised constitution 
will be mailed to the membership, 
with the ballots, on or before April 15. 

Nineteen associate members were 
elected and 10 associate members were 
transferred to full membership. 

At the meeting of the Institute in 
the evening a paper was presented by 
Prof. W. L. Puffer, of Boston, on 
**A New Method of Studying the 
Light of Alternating Arcs.” Sixty 
members and visitors were present. 
After the reading of the paper, at 
12 West Thirty-first street, the meet- 
ing adjourned to Columbia Univer- 
sity, where the experiments referred 
to were very effectively shown on a 


screen. 
——— +<- —_. 


PERSONAL. 

William Stanley, Jr., of the Stan- 
ley Electrical Manufacturing Com- 
pany, Pittsfield, Mass., visited New 
York city last week. 

Prof. Edward Weston, of Newark, 
N. J., sailed for Bermuda last week. 
It is understood that he is suffering 
from overwork, and that this trip is 
made in the hope that he will regain 
his health. 

Mr. L. J. Montgomery last week 
resigned the secretaryship of the Elec- 
tricity Newspaper Company, of New 
York. Itis Mr. Montgomery’sinten- 
tion to still remain identified with 
metropolitan journalism. 

Mr. George Alexander McKinlock, 
president of the Central Electrio 
Company, Chicago, made a flying 
visit to New York last week on busi- 
ness connected with the Interior Con- 
duit and Okonite companies. Mr. 
McKinlock returned to the great 
West via the New York Central and 
Michigan Central railroads on Satur- 
day. 

Mr. H. G. Tuckerman, who for 
over four years past has been a valued 
member of the ELECTRICAL REVIEW 
staff, has resigned his position as 
Boston representative of this paper 
to accept a responsible position with 
a Wyoming gold mining company. 
During Mr. Tuckerman’s connection 
with the ELEcTRICAL Review he bas 
made a large number of friends who 
will join us in wishing him the utmost 
success and prosperity in his new 
field of labor. 





INDUSTRIAL NOTES. 

The Goodrich Hard Rubber Com- 
pany, at Akron, Ohio, are satisfac- 
torily demonstrating the fact to the 
electrical public that the city of 
Akron is blessed with at least one 
pretty girl. This practical demon- 
stration is in the form of a very large 
colorotype of a girl whose profile is 
shown in a most striking attitude. 
The model from which this is made, 
the recipient of this picture is in- 
formed, graces the office of the 
Goodrich Hard Rubber Company, at 
Akron, Ohio. 

The Card Electric Company, of 
Mansfield, Ohio, are now making for 
erection in-the factory of the Cliff 
Paper Company, at Niagara Falls, 
two generators of 100 kilowatts, 





which are to be directly connected tox 
turbines of 250 horse-power, manu< 
factured by James Leffel & Companyg 
of Springfield, Ohio. This introduce 
tion of electricity is an innovation im 
the manufacture of paper, and it i# 
probable that this will prove a successg 
as the requirements of paper-making 
are essentially that of absolute regu- 

larity in power, which can be well 

attained by the use of electricity. 


Fred M. Locke, of Victor, N. Y., 
has just issued an interesting cata- 
logue for telephone, telegraph and 
electric light companies, illustrating 
his splendid line of high insulating 
line specialties. ‘The demand for the 
triple china petticoat insulator which 
he manufactures has been so greg 
that at the present time his produet 
is many thousand short of the de 
mand. This high-voltage insulates 
is four inches high and five and one- 
fourth inches in diameter, and its 
insulating strength has been tested 
up to 85,000 volts. Mr. Locke in- 
forms the editor of the ELECTRICAL 
REVIEW that he will be glad to send 
this pamphlet free of charge to apph- 
cants. 


For THIRTY DAYS 
and THIRTY NICHTS 


We will send postpaid upon receipt or $0.75 the 
most efficient Granular Carbon Transmitter made. 


Clark Telephone & Construction Co., 
Palace Bleck, 


Minneapolis, - - Minnesota. 





DYER & DRISCOLL, 
Patent Solicitors, 36 Wall Street, N. Y. 


Dias: done ol my poems role Ting 
fwork, Com for Fra and forssan Counlreea, 


—- Goer call ca tan 


lnnn:taMiticone 


PATENTS. 


TRADE MARKS.—DESIGNS.—COPYRIGHTS. 


GAN YOU OBTAIN A PATENT? 


Send me a model or drawing of your inven- 
tion, and a description, and I examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and 1 can obtain a Patent 
in the shortest possible time. 

All mts taken out through me are given 
8 1 notice in the a of thecountry, 
thus bringing same widely before the public without 
cost to inventor. 

Rererences : ‘‘ Electrical Review,” New York ; 
Paul Cromlein, Teller Lincoln National Bank, 
Washington, D. C.; Judge Geo. D. Parker, Berkley, 
Va.: Second: National Bank, Washington, D. C.; 
E. K. Leech, U. 8. Mint, Philadelphia, Pa.; W. F. 
Newell, Manager and Secretary Water Works, 
Olympia, Oregon. 


EDW. $. DUVALL, JR., 


Solicitor of Patents, 


PATENTS 


ROBT. H. READ, 


SUCCESSOR TO 


41 CORTLANDT ST., 
NEW YORK CITY. 








Loan and Trust Bidg., 
WASHINGTON, D. C. 








Electrical Inventions a Specialty. 
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OUR LINE OF 


MILLING MACHINES 


EMBRACES EVERY DESIRED SIZE AND STYLE. 
UNIVERSAL— *««. 
PLAIN POWER)” fstvizs. 
LINCOLN PATTERN suxs. 
DUPLEX-*s. HAND zzzs. 
VERTICAL SPINDLE. six: 


We Aso Make a LARGE VARIETY OF OTHER 
MACHINERY. 
WRITE FOR CATALOGUE AND PRICE. 


We Have MACHINE TOOLS of ALL KINDS For Sale. 


THE GARVIN MACHINE CO.. 


Laight and Canal Sts., New York. 
51 N. 7th St., Philadelphia, Pa. 


vs ROLL DROP 


CSCOM™MUTATOR BARS. 


Full particulars on request. 


FOREST CITY ELECTRIC WORKS, 


CLEVBLAND, O. 
Western Office, 1439 Monadnock Building, Chicago, Ill, 
New York: 126 Liberty Street. 





NO. | 2 bower 


MILLING MACHINE 





Important Notice. 





E are glad to announce that Mr. FRANK H. 
BALL, the well known steam engine de- 
signer, has assumed the management of 

our business, and will add at once to our present 
line of steam and electrical machinery a full line 
of his celebrated engines, specially designed for 
direct-connected electrical work and adapted to 
dynamos of our manufacture, thus making com- 
plete and symmetrical units. 


AMERICAN ENGINE CO., 


BOUND BROOK, N. J. 








Marmnufacturers amd Patentees of the 


“HUNTINCTON” ELECTRIC SEARCH-LICHT, “HUNTINGTON” OIL 
SEARCH-LICHT, “SCOTT” FOCUSING LAMPS FOR PHOTO EN- 
GRAVINC, HALF TONE, ETC., AND THEATRICAL EFFECTS. 


SGOTT ELEGTRIG LAMP GO., 
No. 126 Liberty St., New York. 





THE MUTUAL LIFE INSURANCE CO., 


oF NEV YoRn=&. 





RICHARD A. McCURDY, President. 


Assets, mmm 


~ $221,213,T21 33. 





This great company will hereafter extend the privilege of Life Insurance without extra 
charge to all Electrical Engineers of one or more years’ experience. 

By the above term it is intended to include all those who are in sole charge of dynamos, 
either afloat or ashore, and those who may occupy still higher and more responsible positions 
as electricians. 


















CAPTAIN H. R. FREEMAN, late of the Cremwell Steamship Line,*Manager of this department, was instrumental in getting this Company to make the above concession in 
favor of Electrical Engineers. All electricians wishing insurance in the United States or Canada should make application in person or by letter to Capt. H. R. Freeman, or any 


authorized Maritime Agent, Mutual Life Building, No. 32 Liberty St., New York. 


Manufacturing Co., 
CLEVELAND, OHIO. 


MANUFACTURERS OF 








GENERAL OFFICE AND WORKS: 
SCLAVELAND, OHIO. 


BRANCH OFFICES: 
913-914 Postal Telegraph Bldg., New York. 8 Oliver Street, Boston, Mass. 

195 Crocker Bldg., San Francisco, Cal. Erie County Bank Bldg., Buffalo, New York. 
34 York Street, Toronto, Ont. $03 Gould Bldg., Atlante Ga. 

1645-1648 Monadnock Bldg., Chicago. 1120 Bets Bldg., Philadelphia, Pa. 
416 Trust Bldg., Dallas, Texas. 







Spring Mounted Street Rail- 
way Motors, Large Railway 
and Power Generators, and 
aul kinds of electrical ap- 
paratus. 
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J, G, BRILL COMPANY, ea 


| Ur TK Tht I 
Philadelphia, 
BUILDERS OF 


ELECTRIC, GABLE, SUBURBAN CARS AND TRUGKS. 





INVENTORS and 
BUILDERS OF 
BRILL No. 21 B and 
EUREKA MAXIMUM 
TRACTION TRUCKS 


FOR 


ELECTRIC CARS. 





Reosived the Only Medals of Award for Rubber-Covered 


INSULATED WIRES 


AERIAL, UNDERGROUND, SUBMARINE 
AND INTERIOR USE. 







Wires and Cables at the WORLD'S FAIR at Chicage, 


AND CABLES ; 


) TELEPHONE, TELEGRAPH, POWER AND 
LIGHTING. 





KERITE TAPE. 
Catalogues, Samples and Prices on Application. 


S. F. B. MORSE, CHICAGO, ILL. 
CALIFORNIA ELECTRIC WORKS, SAN FRANCISCO, CAL. 
KENNEDY & DU PEROW, WASHINGTON, D. C. 


SPECIAL ATTENTION GIVEN LEAD-ENCASING WIRES AND CABLES. 





W. R. BRIXEY, Manufacturer, 


J. E. HAM, General Agent, 


203 Broadway, NEW YORK. 





* 


114-120 William St., 


No. 7/707 


IRON BOX BELL. 


Ask your Dealer for the 
No. 7707 Iron Box Bell. 





Illuminated Dial 
Station 
Instruments. 


These instruments are 
based upon the same gen- 
eral priociple, and are just 
as accurate as our regular 
Standard Portable Direct- 
Current Voltmeters and 
Ammeters, but are much 
larger, aud the working 
parts are inclosed in a neat- 
ly designed, dust - proof, 
ca‘ t-iron case which effect- 
ively shields the iastru- 
meuts from disturbing in- 
fluences of external mag- 
uetic fields. 








MANUFACTURERS OF 


Fuecrne hay 


Weston Standard Iluminuted 
Dial Station Voltmeter. 


Style B. 





“Flush Type.”’ 


WESTON Electrical Instrument Go., 


NEWARK, N. J., U. S. A. 


Weston 
Standard 


Portable Direct - Reading 
Voltmeters and Millivolt- 
meters, Ammeters and 
Milliammeters, Wattme- 
ters and Voitmeters for 
Alternating and Direct- 
Current Circuits. 

Our portable instruments 
are recogn zed as stand- 
ards throughout the civil- 
ized world. 

Our Semi-Portable Lab- 
oratory Standard Volt- 
meters and Amm: ters are 
still better. 

They are the most relia- 
ble, absolute standards for 
Laboratory use. 


BEDFORD, DIVISION AND CANTON STREETS, 
BROOKLYN, N. Y 


THE NEW ENGLAND ENGINEERING CO,, 


W. G. MORSE, Supt. 


Mention the ELecrricaL Review when writing for catalogues 











W. E. CRANE, M. E. 


CONN. 


E. S. BREED, Sec’y. A. 0. SHEPARDSON, Treas. 


WATERBURY, 


A. M. YOUNG, Prest. 





WE HAVE INSTALLED MORE CENTRAL STATIONS FOR ELECTRIC 
LICHT AND POWER THAN ANY OTHER ENCINEERING COMPANY. 





REASONS WHY, 


we always do the fair thing. 

Our Stations all pay diwidends. 

Our patroms are our best friends and adwertisers. 

Wve make a speciaity of Central Stations and show the owners 


how to make them successful. 


Correspond with us. 








